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(54) RF MATCHING DEVICE 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an RF matching 
device which is used for the impedance matching between an 
RF generator and a chamber in a process of manufacturing a 
semiconductor element by using a plasma. 
SOLUTION: A rotary inductor 4 and a fixed inductor 5 are 
electrically connected in series and respectively have variable 
inductors 45 which are positioned to adjacent positions. The 
variable inductor 4 can move in such a way that the inductor 4 
is magnetically shielded by the magnetic flux of the fixed 
inductor 5 by receiving interference from the magnetic flux and 
the inductance of the inductor 4 is adjusted by the movement 
When this RF matching device is applied to the semiconductor 
element manufacturing process using the plasma, the matching 
time of the device can be shortened and, accordingly, the 
service life of the device can be prevented from being 
shortened by excessive heat radiation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]In an RF matching device which adjusts impedance of RF charging dynamo and a chamber at 
a process of manufacturing a semiconductor device using plasma, Have the variable inductor connected 
with a variable capacitor and a fixed capacitor, and said variable inductor, Are arranged so that it may 
adjoin, and it consists of two inductors connected electrically mutually, So that magnetic flux formed by 
any one of said two inductors may interfere in magnetic flux of other inductors Inside of said two 
inductors, An RF matching device, wherein any at least one is movable and inductance of said variable 
inductor is adjusted by this. 

[Claim 2]Each of said two inductors is a fixed inductor and a rotation inductor which consist of a coil 
formed in an elliptic type and a spiral type, One end of said fixed inductor is connected with said 
variable capacitor, and the other end of said fixed inductor is connected with one end of said rotation 
inductor, The RF matching device according to claim 1 which current into which the other end of said 
rotation inductor is connected with said fixed capacitor, and flows of said inductor in each is a counter 
direction mutually, and is characterized by adjusting inductance of said variable inductor according to 
angle of rotation of said rotation inductor. 

[Claim 3]The RF matching device according to claim 2, wherein said each of coils which constitutes 
said rotation inductor and said fixed inductor includes a fixing means fixed so that a prescribed interval 
may separate and a screw type may be formed. 

[Claim 4]The RF matching device according to claim 3, wherein said fixing means is E shape ring 
which constant-interval-left between winding of said coil, and has been arranged. 
[Claim 5]The RF matching device according to claim 4, wherein said E shape ring is non-conducting 
construction material. 

[Claim 6] The RF matching device according to claim 2 characterized by attaching either to a 
transporting means which makes between said rotation inductor and said fixed inductors approach / 
isolate relatively at least among said rotation inductor and said fixed inductor. 
[Claim 7]The RF matching device according to claim 2, wherein each of said connecting member 
contains locking means which fix said gripper in a connection part between said coils and between said 
coil and said capacitor includmg a gripper of a half-arc gestalt including a connecting member. 
[Claim 8]The RF matching device according to claim 2, wherein said fixed inductor and said rotation 
inductor are formed with copper or aluminum. 

[Claim 9]The RF matching device according to claim 2, wherein said coil consists of a lead of a large 
number which run through a conductor pipe and said conductor pipe. 

[Claim 10] A fixed coil in which said variable inductor is a spiral rectangle with a band gestalt. Have a 
rotation coil which is a spiral rectangle with a band gestalt, and an end of said fixed coil is electrically 
connected with said variable capacitor. One end of said rotation coil is electrically connected with the 
other end of said fixed coil, The RF matching device according to claim 1, wherein magnetic flux which 
the other end of said rotation coil is electrically connected with said fixed capacitor, and is superimposed 
on said fixed coil and said rotation coil increases or decreases according to an angle of rotation of said 
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rotation coil. 

[Claim 11 ]A fixed coil in which said variable inductor is a spiral rectangle with a band gestalt, Said 
fixed coil and a moving coil which is spiral rectangles with a band gestalt which moves in parallel, it 
****(ing), one end of said fixed coil being electrically connected with said variable capacitor, and one 
end of said moving coil being electrically connected with the other end of said fixed coil, and the other 
end of said moving coil being electrically connected with said fixed capacitor, and. Said fixed coil and 
said moving coil prescribed-interval-separate mutually, and face each other. The RF matching device 
according to claim 1, wherein magnetic flux superimposed on said fixed coil and said moving coil is 
changed according to width between said fixed coil adjusted by movement of said moving coil, and said 
moving coil on which it is superimposed. 

[Claim 12] A fixed coil of that said variable inductor is circular and a spiral type, and a moving coil of 
being circular and a spiral type, **** and an end of said fixed coil is electrically connected with said 
variable capacitor. Said moving coil so that it may be located in the upper part of said fixed coil and may 
superimpose or dissociate between winding of said fixed coil Above, it being able to move downward 
and one end of said moving coil being electrically connected with the other end of said fixed coil, and 
the other end of said moving coil being electrically connected with said fixed capacitor, and, It has a 
winding width for winding of said fixed coil to be inserted between winding of said moving coil, The 
RF matching device according to claim 1, wherein magnetic flux superimposed on said fixed coil and 
said moving coil is changed according to superposition width between said fixed coil and a moving coil 
which are adjusted by lower movement on said moving coil. 

[Claim 13] All RF matching device which adjusts impedance of RF charging dynamo and a chamber at a 
process of manufacturing a semiconductor device using plasma, comprising: 

It connects with a variable capacitor and a fixed capacitor, and is a spiral fixed coil which is a rectangle 
of a band gestalt. 

An axis on which a magnetic-shielding board of a rectangle gestalt arranged at said fixed coil and said 
shield run through said fixed coil. 

[Claim 14] The RF matching device according to claim 13, wherein the 1st and the 2nd end of said fixed 
coil are electrically connected with said variable capacitor and said fixed capacitor respectively and 
magnetic flux of said variable inductor is changed according to an angle of rotation of said shield. 
[Claim 15]In an RF matching device which adjusts impedance of RF charging dynamo and a chamber at 
a process of manufacturing a semiconductor device using plasma, A fixed coil of being circular and a 
spiral type which is connected with a variable capacitor and a fixed capacitor, and has a fixed coil 
number of tums, A circular magnetic-shielding board arranged on magnetic flux of said fixed coil, Have 
a ****** variable inductor, have said shield on both sides, and an axis Inside of said fixed coil and said 
shield, An RF matching device, wherein any at least one is installed so that said shield may intercept 
magnetic flux of said fixed coil and it can move, and inductance of said variable inductor is changed by 
this. 

[Claim 16]The RF matching device according to claim 15, wherein the 1st and the 2nd end of said fixed 
coil are electrically coimected with said variable capacitor and said fixed capacitor respectively and 
magnetic flux of said variable inductor is changed according to an angle of rotation of said shield. 
[Claim 17] An RF matching device which adjusts impedance of RF charging dynamo and a chamber at a 
process of manufacturing a semiconductor device using plasma, comprising: 

It connects with a variable capacitor and a fixed capacitor, and is a variable coil of being circular and a 
spiral type. 

A bar which runs through the central part of a stationary plate to which one end of said variable coil is 
fixed, said stationary plate, and said variable coil, and is fixed to the other end of said variable coil. 

[Claim 18]The RF matching device according to claim 17, wherein one end and the other end of said 
fixed coil are electrically connected with said capacitor and said fixed capacitor respectively and 
magnetic flux of said variable inductor is changed according to the length of said variable coil adjusted 
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by movement of said bar. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the RF matching device used for adjusting the 
impedance of RF charging dynamo used by the semiconductor device manufacturing process especially 
using plasma, and a chamber about an RF matching device. 
[0002] 

[Description of the Prior Art] Generally, a plasma strengthening semiconductor wafer routing system 
contains the plasma reaction chamber by which a plasma strengthening process is carried out to a 
semiconductor wafer. 

[0003]In order to make the inside of a reaction chamber generate plasma, RF (Radio Frequency: high 
frequency) signal of high power must be added at the same time it supphes reactant gas in a chamber. 
[0004]In order for plasma to be uniformly maintained by the level which this process requires, the RF 
energy suppHed to process chambers must be supplied stably. For this reason, since the impedance of 
RF charging dynamo and the impedance of chamber environment are adjusted, an RF matching device is 
used. However, since the impedance of chamber environment often changes, an RF matching device 
must be adjusted according to this. 

[0005]The conventional RF matching device is using the method of interrupting the aliquot of a coil 
with a shield (shield blade), and adjusting the value of a variable inductor. The shield distributed 
between each coils acts like a fixed coil. In order to adjust the inductance of a variable inductor, the 
position of a shield is adjusted using the conventional feedback technology. 

[0006]However, adjusting the RF energy between RF charging dynamo and a chamber takes much time, 
and a variable inductor generates excessive heat. On the other hand, since a shield is a structure which 
covers the flow of current by rotating braid (blade), Heat is transmitted to a braid, an arc occurs well as 
the surface of a braid oxidizes, the contact resistance of a contact portion becomes large, a loss occurs, 
and the efficiency of RF matching falls as a resuh. On the other hand, the shield of metallic material 
takes much time by resulting in RF consistency. 

[0007]If it is continuously used for a shield after heat has occurred, the silver film by which coating 
treatment was carried out on the surface of the shield will change to a carbon film, the shield mechanism 
of the cover braid for covering the magnetic field of a fixed coil will fall, and it will be hard to control 
consistency. In order to solve the degradation problem by thermogeneration, heat loss tended to 
constitute the fixed coil from few substances, but there was little yne TAKUDANSU relatively and the 
problem of falling generated RF consistency efficiency rather. 
[0008] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is for solving the above- 
mentioned problem, and is providing the RF matching device which there is little calorific value, and an 
arc's does not occur, but is moreover provided with a long-life inductor. 

[0009]Variable control is easy for the purpose of this invention, and it is providing an RF matching 
device provided with the variable inductor which suited using it with high frequency high power. 
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[0010] 

[Means for Solving the Problem]It has the following composition, in order to attain the above- 
mentioned purpose. 

[001 1](1) In an RF matching device which adjusts impedance of RF charging dynamo and a chamber at 
a process of manufacturing a semiconductor device using plasma, Have the variable inductor connected 
with a variable capacitor and a fixed capacitor, and said variable inductor, Are arranged so that it may 
adjoin, and it consists of two inductors connected electrically mutually, So that magnetic flux (magnetic 
flux) formed by any one of said two inductors may interfere in magnetic flux of other inductors Inside of 
said two inductors, An RF matching device, wherein any at least one is movable and inductance of said 
variable inductor is adjusted by this. 

[0012](2) Each of said two inductors is a fixed inductor and a rotation inductor which consist of a coil 

formed in an elliptic type and a spiral type, One end of said fixed inductor is connected with said 

variable capacitor, and the other end of said fixed inductor is connected with one end of said rotation 

inductor. Current into which the other end of said rotation inductor is connected with said fixed 

capacitor, and flows of said inductor in each is a coimter direction mutually, and inductance of said 

variable inductor is adjusted according to angle of rotation of said rotation inductor. 

[0013](3) Said each of coils which constitutes said rotation inductor and said fixed inductor includes a 

fixing means fixed so that a prescribed interval may separate and a screw type may be formed. 

[00 14] (4) Said fixing means is characterized by being E shape ring which constant-interval-left between 

winding of said coil, and has been arranged. 

[0015](5) Said E shape ring is characterized by being non-conducting construction material. 
[0016](6) Either at least is attached to a transporting means which makes between said rotation inductor 
and said fixed inductors approach / isolate relatively among said rotation inductor and said fixed 
inductor. 

[0017](7) Each of said connecting member contains locking means which fix said gripper in a 
connection part between said coils and between said coil and said capacitor including the gripper 
(gripper) of a half-arc gestalt including a connecting member. 

[0018](8) Said fixed inductor and said rotation inductor are formed with copper or aluminum. 
[0019](9) Said coil consists of a lead of a large number which run through a conductor pipe and said 
conductor pipe. 

[0020](10) A fixed coil in which said variable inductor is a spiral rectangle with a band (band) gestaU, 
Have a rotation coil which is a spiral rectangle with a band gestalt, and an end of said fixed coil is 
electrically connected with said variable capacitor, One end of said rotation coil is electrically connected 
with the other end of said fixed coil, the other end of said rotation coil is electrically connected with said 
fixed capacitor, and magnetic flux superimposed on said fixed coil and said rotation coil increases or 
decreases according to an angle of rotation of said rotation coil. 

[0021](1 1) A fixed coil in which said variable inductor is a spiral rectangle with a band gestalt, Said 
fixed coil and a moving coil which is spiral rectangles with a band gestalt which moves in parallel, it 
****(ing), one end of said fixed coil being electrically connected with said variable capacitor, and one 
end of said moving coil being electrically connected with the other end of said fixed coil, and the other 
end of said moving coil being electrically connected with said fixed capacitor, and, Said fixed coil and 
said moving coil prescribed-interval-separate mutually, and face each other, and magnetic flux 
superimposed on said fixed coil and said moving coil is changed according to width between said fixed 
coil adjusted by movement of said moving coil, and said moving coil on which it is superimposed. 
[0022](12) A fixed coil of that said variable inductor is circular and a spiral type, and a moving coil of 
being circular and a spiral type, **** and an end of said fixed coil is electrically connected with said 
variable capacitor, Said moving coil so that it may be located in the upper part of said fixed coil and may 
superimpose or dissociate between winding of said fixed coil Above, it being able to move downward 
and one end of said moving coil being electrically connected with the other end of said fixed coil, and 
the other end of said moving coil being electrically connected with said fixed capacitor, and, It has a 
winding width for winding of said fixed coil to be inserted between winding of said moving coil, 
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Magnetic flux superimposed on said fixed coil and said moving coil is changed according to 
superposition width between said fixed coil and a moving coil which are adjusted by lower movement 
on said moving coil. 

[0023](13) At a process of manufacturing a semiconductor device using plasma, in RF charging dynamo 
and an RF matching device which adjusts impedance of a chamber, connect with a variable capacitor 
and a fixed capacitor, and in a rectangle of a band gestah. And a spiral fixed coil and a magnetic- 
shielding board of a rectangle gestalt arranged at said fixed coil, Said shield has a variable inductor 
including an axis which runs through said fixed coil, An RF matching device, wherein any at least one is 
installed so that said shield may intercept magnetic flux of said fixed coil and it can move, and 
inductance of said variable inductor is changed by this among said fixed coil and said shield. 
[0024](14) The 1st and the 2nd end of said fixed coil are respectively connected with said variable 
capacitor and said fixed capacitor electrically, and magnetic flux of said variable inductor is changed 
according to an angle of rotation of said shield. 

[0025](15) In an RF matching device which adjusts impedance of RF charging dynamo and a chamber 
at a process of manufacturing a semiconductor device using plasma, A fixed coil of being circular and a 
spiral type which is connected with a variable capacitor and a fixed capacitor, and has a fixed coil 
number of turns, A circular magnetic-shielding board arranged on magnetic flux of said fixed coil, Have 
a ****** variable inductor, have said shield on both sides, and an axis Inside of said fixed coil and said 
shield. An RF matching device, wherein any at least one is installed so that said shield may intercept 
magnetic flux of said fixed coil and it can move, and inductance of said variable inductor is changed by 
this. 

[0026](16) The 1st and the 2nd end of said fixed coil are respectively coimected with said variable 
capacitor and said fixed capacitor electrically, and magnetic flux of said variable inductor is changed 
according to an angle of rotation of said shield. 

[0027](17) In an RF matching device which adjusts impedance of RF charging dynamo and a chamber 
at a process of manufacturing a semiconductor device using plasma, Connect with a variable capacitor 
and a fixed capacitor, and A variable coil of being circular and a spiral type. An RF matching device, 
wherein it has a variable inductor containing a stationary plate to which one end of said variable coil is 
fixed, and a bar which runs through the central part of said stationary plate and said variable coil, and is 
fixed to the other end of said variable coil and said bar makes the length of said variable coil change. 
[0028](1 8) One end and the other end of said fixed coil are respectively connected with said capacitor 
and said fixed capacitor electrically, and magnetic flux of said variable inductor is changed according to 
the length of said variable coil adjusted by movement of said bar. 

[0029]The device of this invention can change inductance and magnetic flux of a variable inductor 
variously by change of a relative position. For example, a relative angle and distance between two coils 
or between a coil and a magnetic shield can be changed. The device of this invention can change 
magnetic flux of a variable inductor variously by change of the length of a magnetic coil which has coil 
winding which forms a variable inductor. 
[0030] 

[Embodiment of the InventionJHereafter, with reference to the attached figures, the desirable 
embodiment of this invention is described in detail. However, it can change and change variously in the 
range which does not deviate fi*om the technical thought of this invention. 

[0031] Drawing 1 is a circuit diagram of the device which uses the RF matching device which applied 
this invention. 

[0032]This RF matching device 1 is a device which adjusts the RF energy generated with the RF 
charging dynamo 14 so that it may consistent with the RF energy of a plasma reaction chamber or the 
process chambers 15. Such consistency is called impedance match. Process chambers mean a feasible 
chamber also for other processes including plasma treatment. 

[0033]As shown in drawing L RF matching device 1 incorporates the RF energy generated with the RF 
charging dynamo 14, and supplies RF energy to the process chambers 15. 

[0034]RF matching device 1 comprises the variable capacitor 12, the fixed capacitor 13, the variable 
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inductor 16, and the PM (phase magnitude) sensing board 17. PM sensing board 17 controls the relative 
position of two inductors (4 of drawing 2 , 5) which constitute the variable inductor 16, and impedance is 
adjusted. RF matching device 1 contains the controller (not shown) which adjusts the weighted solidity 
of the variable capacitor 12 and the variable inductor 16. 

[0035] Drawing 2 is a perspective diagram of the RF matching device in a 1st embodiment by this 
invention. 

[0036]As shown in drawing 2 , RF matching device 1 comprises the variable capacitor 2, the fixed 
capacitor 3, and the variable inductor 45. 

[0037]The RF energy transmitted to RF matching device 1 is supplied to process chambers through the 
output terminal 8 through the variable capacitor 2, the variable inductor 45, and the fixed capacitor 3 
from RF charging dynamo. 

[0038]The variable capacitor 2 of RF matching device 1 contains many accimiulation-of-electricity 
boards (capacitive plate) (not shown) inserted between many shields 6 and the shield of each set. In the 
conventional method, the overlap of the shield 6 which changes the capacity value of the variable 
capacitor 2 makes the area of each accumulation-of-electricity board increase, or is decreased. 
[0039]The variable inductor 45 of RF matching device 1 comprises the rotation inductor 4 and the fixed 
inductor 5. 

[0040]The fixed inductor 5 of the variable inductor 45 is an ellipse, and is the coil formed in the spiral 
type as shown in drawing 2 . And this fixed inductor 5 comprises the lead 27 of a large number arranged 
inside the conductor pipe 26 and the conductor pipe 26, as shown in drawing 5 . 
[0041]The input edge of many leads 27 inside this fixed inductor 5 is connected with the outgoing end 
of the variable capacitor 2. One lead which has the same diameter as the conductor pipe 26 can also be 
substituted for the lead 27. 

[0042]It is an ellipse and is the coil formed in the spiral type, and as similarly shown in drawing 5 . the 
rotation inductor 4 of the variable inductor 45 also comprises the lead 27 of a large number arranged 
inside the conductor pipe 26 and the conductor pipe 26, as shown in drawing 2 . One lead which has the 
same diameter as the conductor pipe 26 can also be substituted also for many leads 27 of rotation 
inductor 4 inside. 

[0043]The lead 27 which constitutes these fixed inductor and a rotation inductor is formed of copper or 
aluminum. 

[0044] Angle of rotation of this rotation inductor 4 is adjusted by the controller (not shown) of an RF 
matching device. 

[0045]The internal diameter of the spiral type coil of the fixed inductor 5 is relatively formed greatly 
compared with the extemal diameter of the rotation inductor 4. Therefore, the rotation inductor 4 can be 
inserted in the inside of the fixed inductor 5, and it may be made to rotate in the direction of B, as shovm 
in drawing 2 . 

[0046]The grade between the two inductors 4 and 5 overlapped can be adjusted by adjusting the distance 
between the axis of rotation of the rotation inductor 4, and the center of the fixed inductor 5. 
[0047]In order to adjust the grade between the two inductors 4 and 5 overlapped, RF matching device 1 
of this invention includes the transporting means which moves the rotation inductor 4 in the direction (a 
top, under) of A, as shown in drawing 2 . 

[0048]This transporting means includes a gearing system like the rack and pinion (rack and pinion) 
made to change the rotational movement by a motor into reciprocating movement, for example. 
Therefore, in order to adjust the grade overlapped, rotation of the direction of B and movement of the 
direction of A are possible for the rotation inductor 4. By this, the inductance of the variable inductor 45 
can be adjusted more nearly substantially. 

[0049]It may be made for a transporting means to move the fixed inductor 5 instead of moving the 
rotation inductor 4. For example, the transporting means to which the fixed inductor 5 is moved can also 
be the motor / gear structure of having a motor arranged at the end of the axis of the fixed inductor 5, 
and a gear device. That is, the rack and pinion made to change the rotational movement by a motor into 
reciprocating movement, a feed screw mechanism with the bolt/nut provided in the end of the both sides 
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of the axis of the fixed inductor 5, or a pulley / belt (or chain) mechanism by the pulley and a belt (or 
chain) is possible. 

[0050] Drawing 3 is a perspective diagram showing the structure of the connection part of the member 
which constitutes the RF matching device shown in drawing 2 . 

[0051]The connecting member 7 connects the outgoing end of the variable capacitor 2, and the input 
edge of the fixed inductor 5, and connects the outgoing end of the rotation inductor 4, and the input edge 
of the fixed capacitor 3. As shown in drawing 3 . the connecting member 7 comprises the bolts 10 and 10 
to which the lower grippers 9 and 9 and these are made to fix, and a nut (not shown) on a half-arc 
gestalt. 

[0052]each -- a portion — corresponding — a conductor — a pipe - 26 -- a top — lower — a gripper — nine 

- nine -- * ~ between - welding - having had - a conductor -- a pipe - 26 - an end ~ placing -- having 

- things « mutual - connecting - having - a top - lower - a gripper - nine ~ nine - ' ~ this - fixing - 

- making -- a bolt -- ten — ten — * — a nut (not shown) — connecting — having . Therefore, since each 
portion is connected without locking means (lockingmember) like a bolt, the conductor pipe 26 can 
minimize the loss of RF energy. 

[0053] Drawing 4 is a perspective diagram of E shape ring which is a fixing means for fixing to elliptical 
the rotation inductor 4 and the fixed inductor 5 which are shown in drawing 2 and drawing 5 . 
[0054] As shown in drawing 2 , E shape ring 1 1 of RF matching device 1 is arranged so that a constant 
interval may leave the coil winding of the conductor pipe 26 which forms the rotation inductor 4 and the 
fixed inductor 5. 

[0055]E shape ring 1 1 must make capacity small so that the influence which it has on the magnetic field 
generated by the rotation inductor 4 and the fixed inductor 5 may serve as the minimum. When heat 
resistance and conductivity are taken into consideration, as for the construction material, it is preferred 
to use non-conducting construction material, for example, it is desirable. [ of a plastic or ceramics ] 
[0056] Drawing 6 is a decomposition perspective diagram of the connecting part of the rotation inductor 
4 shown in drawing 2 . 

[0057]Since the rotation inductor 4 is respectively connected with the input edge of the fixed capacitor 
3, or the outgoing end of the fixed inductor 5 and the rotation inductor 4 rotates repetitively by 180- 
degree within the limits, In order to prevent this with a possibility that a connecting part may be 
firactured, according to this invention, as shown in drawing 6 . it has a connecting part in the end of the 
both sides of the rotation inductor 4. 

[0058]As shown in drawing 6 . the lead connecting part of the rotation inductor 4 connected with the 
input edge of the fixed capacitor 3, The mount 25 for equipping with the end of the rotation inductor 4, 
and the stopper 21 for maintaining the end of the rotation inductor 4 to a prescribed position at the time 
of rotation. The rotary support part 22 containing many leads 27 and the rotary support part 22 are 
incorporated, and it comprises an output connecting part (not shown) which connects the fixed capacitor 
3 and the lead 27 by using the elastic plate 20 which has the contact portion 23 to support, and the 
connecting part containing the lead connecting member 7. 

[0059]The current generated while the rotation inductor rotated flows in the direction of C, and is 
outputted to the fixed capacitor 3 through the output connecting part connected with the lead 27. 
Therefore, the lead 27 can operate well, without fracturing the rotation inductor 4 in a driving range (180 
degrees). 

[0060]The lead connecting part of the rotation inductor 4 connected with the outgoing end of the fixed 
inductor 5 has the same structure as the lead connecting part of the rotation inductor 4 connected with 
the input edge of the fixed capacitor 3. The lead connecting part connected with the axis of the motor 
which is arranged at the other end and made to rotate the rotation inductor 4 is an exception. 
[0061] While the matching device 1 of this invention for adjusting load impedance and an input 
impedance is operating, a controller, As shown in drawing K according to the electric signal fi-om PM 
sensing board 17, the vertical position and angle of rotation of the rotation inductor 4 are determined, 
and an actuator like the motor made to rotate the rotation inductor 4 is made to generate a control signal 
At this time, a controller calculates the inductance to which the rotation inductor 4 and the fixed inductor 
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5 were adjusted as the angle of rotation of the rotation inductor 4, and a nonUnear function gestalt of a 
vertical position. Therefore, by the feedback process of how often, the rotation inductor 4 rotates in a 
position [****], and is positioned until process chambers result in a stable state. 
[0062]If it explains to details more, since the impedance of the RF charging dynamo 14 and the 
impedance of the process chambers 15 are adjusted, PM sensing board 17 of drawing 1 will adjust the 
variable inductor 16. It is most determined as the conditions of eyes whether RF matching device 1 has 
the voltage V supplied to the process chambers 15 from the RF charging dynamo 14 in the same phase 
as the current L And it is determined [ of voltage and current ] as the second conditions whether a ratio 
(absolute ratio:, i.e., V/I) has a specific value (for example, 50Ohms) absolutely. 
[0063]The embodiment of PM sensing board 17 is shown in drawing 19 . 

[0064] Since RF energy P is most defined by Vxixcost about the conditions of eyes, when there is no 
phase contrast t between the voltage V and the current I, RF energy P generated from the RF charging 
dynamo 14 may be efficiently transmitted without a loss to the process chamber 15 at the maximum. 
[0065]When the vohage V and the current I are proportional to the current respectively derived by the 
voltage and the inductor LI of the capacitor CI, the phase contrast t between the voltage V and the 
current I may be detected by variable resister VRl . When the current I and the voltage V are in tiie same 
phase mutually, resistance of resistor VRl is adjusted so that the voltage which passed along resistor 
VRl may be set to 0. 

[0066]Therefore, if the current I shifts before the voltage V in a phase, the voltage which passed along 
resistor VRl will be added. If the current I and the voltage V are in the same phase, the voltage which 
passed along resistor VRl will be set to 0. If the current I shifts back from the voltage V, the voltage 
which passed along resistor VRl will be subtracted. The circuit part which consists of component CI, 
LI, and R1-R5, Dl, D2, and VRl changes phase contrast into a direct-current DC value. In order that a 
motor (not shown) may adjust the relative position of the inductors 4 and 5 of the variable inductor 16 
according to the voltage which passed along resistor VRl, it operates to a clockwise rotation or a 
counterclockwise rotation. 

[0067]About the second conditions, the RF charging dynamo 14 must satisfy the load value (for 
example, 50Ohms) demanded specific because of an impedance match. When becoming the same as that 
of the load value (for example, 50Ohms) as which a V/I ratio is required with the output of the RF 
charging dynamo 14, resistance of variable resister VR2 is adjusted so that the voltage which passed 
along resistor VR2 may be set to 0. 

[0068]Therefore, if a V/I ratio becomes larger than the load value demanded, the voltage which passed 
along resistor VR2 will be added. The voltage which passed along resistor VR2 that it was the same as 
that of the load value as which a V/I ratio is required is set to 0. If a V/I ratio becomes smaller than the 
load value demanded, the voltage which passed along resistor VR2 will be subtracted. The circuit part 
which consists of component CI, LI, and R1-R5, Dl, D2, and VRl changes the V/I ratio of the RF 
charging dynamo 14 into a direct-current DC value. The voltage which passed along resistor VR2 
operates a motor (not shown) to a clockwise rotation or a counterclockwise rotation, in order to adjust 
the relative position of the electrode of the variable capacitor 12. By this, a motor (not shown) adjusts 
the weighted solidity of the variable inductor 16 and the variable capacitor 12 according to PM sensing 
board 17. 

[0069] Drawing 7 is Drawings in which the modification of the variable inductor 45 shown in drawing 2 
explained previously is shown. 

[0070]The variable inductor of this modification contains the fixed coil 130 and the rotation coil 133 
which has the axis of rotation. 

[0071] Although the fixed coil 130 and the rotation coil 133 are elliptic types respectively almost like the 
variable inductor 45 shown in drawing 2 and it is a spiral type, the coil itself comprises a single lead. In 
this embodiment, the winding of the coils 130 and 133 is mutually insulated with the insulating material 
coated on the lead used as a coil. It may be made to estrange using E shape ring like the previous 
variable inductor 45. 

[0072]The outgoing end 132 of the fixed coil 130 is electrically connected with the input edge 135 of 
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the rotation coil 133. The input edge 310 of the fixed coil 130 and the outgoing end 134 of the rotation 
coil 133 are respectively connected with the outgoing end of the variable capacitor 12 and the input edge 
of the fixed capacitor 13 which are shown in drawing 1 electrically. The internal diameter of the fixed 
coil 130 is larger than the external diameter of the rotation coil 133. 

[0073]By this, as shown in drawing 7 , the rotation coil 133 can rotate on the magnetic flux line of the 
fixed coil 130. The kiductance of a variable inductor is changed according to rotation of the rotation coil 
133. 

[0074]In order to arrange inside an RF matching device, the variable inductor as shown in drawing 7 can 
include various composition. For example, the fixing means which fixes the fixed coil 130 to a device, 
the motor which provides the power for rotating the rotation coil 133, the connecting mechanism which 
connects the axis of rotation of the rotation coil 133, etc. can be included. The fixed coil 130 and the 
rotation 133 can use an induced current, can also connect it in series electrically, and can also be 
connected in parallel. 

[0075] Drawing 8 is a perspective diagram showing the variable inductor of the RF matching device by a 
2nd embodiment of this invention. 

[0076]The RF matching device by a 2nd embodiment is provided with a rectangular variable inductor 
with a band gestalt. Since other composition is the same as that of a 1st embodiment mentioned above, 
explanation is omitted. 

[0077]This variable inductor contains it is the same with the axis of rotation 116 which is spiral with a 
band gestalt and runs through the rectangular fixed coil 110 and this fixed coil 110, and spiral with a 
band gestalt, and the rectangular rotation coil 113. 

[0078]The inner diameter of the fixed coil 1 10 is larger than the outer diameter of the rotation 113. 
Therefore, the rotation coil 1 13 is arranged inside the fixed coil 110. 

[0079]The input edge 1 1 1 of the fixed coil 110 and the outgoing end 1 15 of the rotation coil 1 13 are 
respectively connected with the outgoing end of the variable capacitor 12 and the input edge of the fixed 
capacitor 13 which are shown in drawing 1 electrically. 

[0080]Here, the outgoing end 1 12 of the fixed coil 1 10 is electrically connected with the input edge 1 14 
of the rotation coil 1 13 by the method of providing slider 1 12', as shown, for example in drawin g 9. The 
outgoing end 1 15 of the rotation coil 1 13 is electrically connected with the input edge of a fixed 
capacitor by lead 115' passing through the inside of the axis of rotation 1 16, as shown, for example in 
drawing 9 . 

[0081]The fixed coil 110, the rotation coil 113, slider 1 12', etc. are formed of **, aluminum, etc. 
[0082]If a power supply is impressed to a variable inductor, the fixed coil 110 and the rotation coil 113 
will generate magnetic flux respectively. Although the magnetic flux of the fixed coil 1 10 is a certain 
direction at this time, the magnetic flux of the rotation coil 113 makes the magnetic flux and angle of the 
fixed coil 110 like an angle of rotation, and each magnetic flux of the fixed coil 110 and the rotation coil 
113 has an interaction, and changes magnetic flux. Thus, according to the angle of rotation of the 
rotation coil 1 1 3, the magnetic variable inductor whole flux is changed. 

[0083]Many composition can be included in order to install the variable inductor of a 2nd embodiment 
of this invention in an RF matching device. For example, the fixing means which fixes the fixed coil 110 
to a device, the motor made to rotate the rotation coil 113, and the connecting mechanism which 
connects the axis of rotation 1 16 of the rotation coil 113 and the axis of a motor can be included. And 
the fixed coil 110 and the rotation coil 113 may be connected mutual series or in parallel electrically. 
[0084] Drawing 10 is a graph which shows the inductance characteristic of the variable unit of the RF 
matching device by a 2nd embodiment of this invention. If it is respectively located in an identical angle 
so that magnetic flux may occur in a uniform direction in the fixed coil 110 and the rotation coil 1 13 of a 
variable inductor, if drawing 10 is referred to, since the magnetic variable inductor whole flux at that 
time becomes the maximxmi, inductance will also be set to the maximum Lmax. Here, if the rotation coil 

113 begins to rotate to one way, the magnetic variable inductor whole flux will decrease, and whole 
inductance will also decrease. 

[0085]If rotation of the rotation coil 1 13 will be pi/2, the magnetic flux of the fixed coil 110 and the 
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rotation coil 113 will intersect perpendicularly, and the influence by mutual magnetism flux will be 
minimized, therefore, the inductance of a variable inductor becomes almost the same as that of the result 
which adds the inductance of fixed coil 110 and rotation coil 113 each at this time. In such a case, also 
when rotation of the rotation coil 1 13 is set to 3pi/2, it generates identically. 

[0086]if rotation of the rotation coil 1 13 is set to pi — the magnetic flux of the fixed coil 110 and the 
rotation coil 1 13 ~ a mutual opposite direction — becoming . The whole variable inductor inductance is 
set to minimum Lmin at this time. Next, if rotation of the rotation coil 1 13 is set to 2 pi, the whole 
variable inductor inductance will be set to the maximum Lmax once again. Thus, the whole variable 
inductor inductance is changed according to rotation of the rotation coil 113. 

[0087] While an article (article: article) like a wafer is put into the inside of the process chambers 15 and 
RF matching device 1 operates, a controller determines the vertical position and angle of rotation of a 
rotation inductor according to tiie electric signal from PM sensing board 17. And a controller makes an 
actuator like the motor for rotation of a rotation inductor generate a control signal. By this, a rotation 
inductor rotates in a suitable position for RF charging dynamo and the process chambers 15 to 
consistent, and comes to be located. 

[0088] Drawing 1 1 is a perspective diagram showing the variable inductor of the RF matching device by 
a 3rd embodiment of this invention. Since other composition is the same as that of a 1st embodiment 
mentioned above, explanation is omitted. 

[0089]When drawing 1 1 is referred to, the variable inductor by a 3rd embodiment of an RF matching 
device is a rectangle of a band gestalt, are the spiral type fixed coil 140 and a rectangle of a band gestalt, 
and comprises the spiral type moving coil 143. It constant-interval-separates, and it is located and the 
fixed coil 140 and the moving coil 143 are opposite located in a uniform direction so that magnetic flux 
may occur. 

[0090] As shown in drawing 11, the moving coil 143 can carry out horizontal migration in parallel with 
the fixed coil 140. The outgoing end 142 of the fixed coil 140 and the input edge 144 of the moving coil 
143 are connected electrically. The input edge 141 of the fixed coil 140 and the outgoing end 145 of the 
moving coil 143 are electrically connected with the outgoing end of the variable capacitor 12 and the 
input edge of the fixed capacitor 13 which are respectively shown in drawing 1 . 
[0091 ]If a power supply is impressed to a variable inductor, the fixed coil 140 and the moving coil 143 
will generate magnetic flux respectively. If the moving coil 143 carries out horizontal migration at this 
time, the magnetic flux of the fixed coil 140 and the moving coil 143 will affect it so that whole 
magnetism flux may change in proportion to a mutual quantity on which it is superimposed. Therefore, 
according to the quantity which is adjusted by movement of the moving coil 143 and on which it is 
superimposed, the magnetic variable inductor whole flux is changed, and inductance is also changed by 
this. 

[0092]On the other hand, the fixed coil 140 and the moving coil 143 may make an opposite direction 
generate magnetic flux. The fixed coil 140 and the moving coil 143 can also be connected in series 
electrically, and can also be connected in parallel. When actually applying the variable inductor which 
has such composition to a device, many composition can be included as occasion demands. For 
example, the fixing means which fixes the fixed coil 140 to a device, a transportation device provided 
with the motor to which the moving coil 143 is moved, etc. can be included. 

[0093] Drawing 12 is a graph which shows the inductance characteristic of the variable inductor by this 
3rd embodiment. 

[0094]If drawing 12 is referred to, when the magnetic flux of the fixed coil 140 and the moving coil 143 
will have a uniform direction and will face each other, the magnetic flux of the fixed coil 140 and the 
moving coil 143 is superimposed thoroughly. Whole inductance is set to the maximum Lmax at this 
time. The inductance of a variable inductor decreases, so that the area of the magnetic flux on which the 
moving coil 143 carries out horizontal migration, and it is superimposed between the fixed coil 140 and 
the moving coil 143 decreases. Whole inductance will be set to minimum Lminl if the moving coil 143 
results in the position of the like on which magnetic flux does not have an interaction which distance dth 
has. 
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[0095]On the other hand, the inductance of a variable inductor decreases, so that the magnetic flux of 
the fixed coil 140 and the moving coil 143 increases, when the fixed coil 140 and the moving coil 143 
generate the magnetic flux of a mutual opposite direction respectively. Namely, when thoroughly 
superimposed on the magnetic flux of the fixed coil 140 and the moving coil 143, Inductance will be set 
to maximum Lmax2 if the moving coil 143 results in the position which inductance has minimum 
Lmin2 and has the distance dth to the extent that it hardly has an interaction without the portion 
superimposed on magnetic flux. 

[0096] Drawing 13 is a perspective diagram showing the variable inductor of the RF matching device by 
a 4th embodiment of this invention. Since other composition is the same as that of a 1st embodiment 
mentioned above, explanation is omitted. 

[0097]Reference of drawing 13 will constitute the variable inductor in a 4th embodiment firom the fixed 
coil 160 of being circular and a spiral type, and the moving coil 163 of being circular and a spiral type. 
The winding of the fixed coil 160 has sufficient width so that it may be inserted between each winding 
of a pair of of the moving coil 163. In a top, the moving coil 163 is lower-moved so that it may be 
located in the upper region of the fixed coil 160 and may pile up between the winding of the fixed coil 
160, or so that it may not pile up. 

[0098]The outgoing end 161 of the fixed coil 160 and the input edge 164 of the moving coil 163 are 
connected electrically. 

[0099]The input edge 162 of the fixed coil 160 and the outgoing end 165 of the moving coil 163 are 
electrically connected with the outgoing end of the variable capacitor 12 and the input edge of the fixed 
capacitor 13 which are respectively shown in drawing 1 . The fixed coil 160 and the moving coil 163 are 
located so that magnetic flux may occur in a uniform direction. On the other hand, although it was made 
for the magnetic flux of the fixed coil 160 and the moving coil 163 to have a imiform direction, 
magnetic flux can have a mutual opposite direction. And the fixed coil 160 and the moving coil 163 can 
be connected in series or in parallel electrically. 

[01 00] According to the superposition grade between the fixed coil 160 and the moving coil 163 which 
are adjusted by lower movement, whole variable inductor magnetic flux and inductance are changed on 
the moving coil 163. 

[0101]The characteristic of the inductance by a 4th embodiment is similar to the inductance of the 
variable inductor of a 3rd embodiment shown in drawing 12 . 

[01 02] When applying the variable inductor which has such composition to an implementation device, 
many composition can be included as occasion demands. For example, the fixing means which fixes the 
fixed coil 160 to a device, a transportation device provided with the motor to which the moving coil 163 
is moved, etc. can be included. 

[0103] Drawing 14 is a perspective diagram showing the variable inductor of the RF matching device by 
a 5th embodiment of this invention. Since other composition is the same as that of a 1st embodiment 
mentioned above, explanation is omitted. 

[0104]The variable inductor of the RF matching device by a 5th embodiment contains the rotation 
magnetic-shielding board 173 of the rectangle arranged inside the spiral fixed coil 170 and the fixed coil 
170 in the rectangle of a band gestalt. 

[0105]The rotation magnetic-shielding board 173 has the axis of rotation 174 which runs through the 
fixed coil 170. The input edge 171 and the outgoing end 12 of the fixed coil 170 are electrically 
connected with the outgoing end of the variable capacitor 12 and the input edge of the fixed capacitor 13 
which are respectively shown in drawing 1 . 

[0106]If a power supply is impressed to a variable inductor, the fixed coil 170 will generate magnetic 
flux. Since the magnetic flux of the fixed coil 170 is fixed to a certain direction at this time, the magnetic 
flux of a variable inductor is changed according to the angle of rotation of the magnetic-shielding board 
173. Therefore, the inductance of a variable inductor is changed. 

[01 07] When applying the variable inductor which has such composition to an implementation device, 
many composition can be included as occasion demands. For example, the fixing means which fixes the 
fixed coil 170 to an RF matching device, the motor made to rotate tiie rotation magnetic-shielding board 
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173, the connecting mechanism which connects the axis 174 of the magnetic-shielding board 173 and 
the axis of a motor, etc. can be inchided. 

[0108] Drawing 15 is a graph which shows the inductance characteristic of the variable inductor by a 5th 
embodiment. 

[0109]If the rotation magnetic-shielding board 173 is located in early stages so that it may become 
vertical to the direction of the magnetic flux of the fixed coil 170, if drawing 15 is referred to, most 
magnetic flux by the fixed coil 170 will be covered, and the inductance of a variable inductor will be set 
to minimum Lmin. If the rotation magnetic-shielding board 173 begins to rotate to one way, the amount 
of magnetic flux cover will decrease and the inductance of a variable inductor will increase. 
[01 10]If rotation of the rotation magnetic-shielding board 173 will be pi/2, the fixed coil 170 and the 
magnetic-shielding board 173 will intersect perpendicularly, the amount of magnetic shielding with the 
magnetic-shielding board 173 will become the niinimum, and the inductance of a variable inductor will 
be set to the maximimi Lmax. In such a case, it is the same also when rotation of the rotation magnetic- 
shielding board 173 is set to 3pi/2. 

[Oil l]If rotation of the rotation magnetic-shielding board 173 is set to pi, the amount of magnetic 
shielding will become the maximum and the whole variable inductor inductance will be set to minimum 
Lmin. If the rotation magnetic-shielding board 173 rotates 2 pi, the inductance of a variable inductor will 
be set to the minimum Lmin same once again as the first stage. Thus, the inductance of a variable 
inductor is changed according to rotation of the rotation magnetic-shielding board 173. 
[01 12] Drawing 16 is a perspective diagram showing the variable inductor of the RF matching device by 
a 6th embodiment of this invention. Other composition is the same as that of a 1st embodiment 
mentioned above. 

[01 13]The variable inductor of the RF matching device by a 6th embodiment contains the spiral type 
fixed coil 190 and the circular rotation magnetic-shielding board 193 circularly. 
[01 14]The rotation magnetic-shielding board 193 located so that it could rotate on the magnetic flux of 
the fixed coil 190 has the axes of rotation 194 and 195 so that it may correspond to both sides. The input 
edge 191 and the outgoing end 192 of the fixed coil 190 are electrically connected with the outgoing end 
of the variable capacitor 12 and the input edge of the fixed capacitor 13 which are shown in drawin g L 
[01 15]If impressed by a power supply at a variable inductor, the magnetic flux by the fixed coil 190 will 
occur. Since the magnetic flux of the fixed coil 190 is fixed to a certain direction at this time, the 
magnetic flux of a variable inductor is changed according to the angle of rotation of the rotation 
magnetic-shielding board 193. The inductance of a variable inductor is changed by this. 
[01 16]The inductance characteristic of the variable inductor of this 6th embodiment is similar to the 
inductance of the variable inductor of a 5th above-mentioned embodiment shown in drawing 15 . 
[01 17] When applying the variable inductor which has such composition to an implementation device, 
many composition can be included as occasion demands. For example, **, such as a fixing means which 
fixes the fixed coil 190 to an RF matching device, a motor made to rotate the rotation magnetic- 
shielding board 193, and connecting mechanism which connects the axes 194 and 195 of the magnetic- 
shielding board 193 and the axis of a motor, can be included. 

[0118] Drawing 17 is a perspective diagram showing the variable inductor of the RF matching device by 
a 7th embodiment of this invention. Other composition is the same as that of a 1st embodiment 
mentioned above. 

[01 19]The variable inductor of the RF matching device by a 7th embodiment comprises the stationary 
plate 1 130 to which the spiral type variable coil 1 100 and the variable coil 1 100 are fixed circularly, and 
the move bar 1 140 which can adjust the length of the variable coil 1 100. 
[0120]The move bar 1 140 passes the stationary plate 1 130, passes through the central part of the 
variable coil 1 100, and is fixed to the end 1 100 of the variable coil 1 100. The other end 1 120 of the 
variable coil 1 100 is fixed to the stationary plate 1 130. The both ends 1 1 10 and 1 120 of the variable coil 
1 100 are electrically connected with ****** of the variable capacitor 12 and the input edge of the fixed 
capacitor 13 which are respectively shown in drawing 1 . 

[0121]By doing firont/stemway of the move bar 1 140 within the limits of the migration length d, the 
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length of the variable coil 1 100 can be adjusted and a variable inductance is changed by this. 
[0122] Drawing 18 is a graph which shows the inductance characteristic curve of the variable inductor of 
this 7th embodiment. When drawing 18 is referred to and the length of the variable coil 1 100 is the 
minimum, inductance is set to the maximum Lmax, and inductance is set to minimimi Lmin when the 
length of the variable coil 1 100 is the maximum. 

[0123]When applying the variable inductor which has such composition to an implementation device, 
many composition can be included as occasion demands. For example, the connecting mechanism etc. 
which connect the axis of the motor to which the move bar 1 140 is moved, and the move bar 1 140 and a 
motor can be included. 

[01 24] As explained above, the RF matching device of this invention changes change of magnetic flux, 
i.e., inductance, by changing a relative distance or angle between two coils or between one coil and one 
shield. Magnetic flux is changed by making the length of a coil change, maintaining the fixed number of 
turns. 

[01 25] And in the etching device and evaporation apparatus which use these variable inductors in 
semiconductor device manufacture, a surface treatment plasma device, and various devices like the 
plasma scrubber from which a pollution source is removed using plasma, It enables it to work an article, 
for example, a wafer, polluted gas, a module, etc. under a stable process condition by applying 
impedance, such as RF load and RF chamber, and the impedance of RF sauce to the RF matching device 
for consistency. 

[0126]The composition and operation of a variable inductor which were shown in each embodiment 
mentioned above are only an example of this invention. Therefore, it is well-known that it can change 
and change variously in the range which does not deviate from the technical range of this invention at a 
person skilled in the art. 
[0127] 

[Effect of the Invention]As explained above, since this invention carries out variable control of the 
inductance by superposition or magnetic shielding of magnetic flux, when it can carry out variable 
control of the inductance easily and high frequency high power is used for it, it is suitable for the 
impedance match of RF sauce and RF chamber. 

[0128]The RF matching device of this invention can contract the impedance match time of RF sauce and 
RF chamber by the semiconductor device manufacturing process which uses plasma, and applying 
several kinds to a half-relative device manufacturing installation, and can prevent the shortened service 
life of the device by excessive heat dissipation. 
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* NOTICES * 

JPO and INPIT are not responsdLble for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a circuit diagram which uses an RF matching device. 

[Drawing 2] It is a perspective diagram of the RF matching device by this invention. 

[Drawing 3] It is a perspective diagram showing the structure of the connection part of the member 

which constitutes the FRF matching device shown in drawing 2 . 

[Drawing 4] It is a perspective diagram of 'E' shape ring of the fixing means of the fixed inductor of an 
RF matching device, and a rotation inductor shown in drawing 2 . 

[Drawing 5] It is a figure showing the composition of the rotation inductor shown in drawing 2 , and a 
fixed inductor. 

[Drawing 6] It is a decomposition perspective diagram of the connecting part of the rotation inductor 
shown in drawing 2 . 

[Drawing 7] It is a perspective diagram of a fixed inductor and a rotation inductor which constitutes the 
variable inductor by one embodiment which constitutes the RF matching device shown in drawing 2 . 
[Drawing 8] It is a perspective diagram of the variable inductor by other embodiments of this invention. 
[Drawing 9] The coil of drawing 8 is a figure showing the embodiment of the method connected 
electrically. 

[Drawing 10] It is a graph which shows roughly the inductance characteristic curve of the variable 
inductor shown in drawing 8 . 

[Drawing ll] It is a perspective diagram of the variable inductor by other embodiments of this invention. 

[Drawing 12] It is a graph which shows roughly the inductance characteristic curve of the variable 
inductor shown in drawing 1 1 . 

[Drawing 13] It is a perspective diagram of the variable inductor by other embodiments of this invention. 

[Drawing 14] It is a perspective diagram of the variable inductor by other embodiments of this invention. 

[Drawing 15] It is a graph which shows roughly the inductance characteristic curve of the variable 
inductor shown in drawing 14 . 

[Drawing 16] It is a perspective diagram of the variable inductor by other embodiments of this invention. 

[Drawing 17] It is a perspective diagram of the variable inductor by other embodiments of this invention. 

[Drawing 18] It is a graph which shows roughly the inductance characteristic curve of the variable 
inductor shown in drawing 17 . 

[Drawing 19] It is a figure showing the embodiment of PM sensing board. 

[Description of Notations] 

1 — Matching device 

2, 12 ~ Variable capacitor 
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3, 13 " Fixed capacitor 

4 - Rotation inductor 

5 ~ Fixed inductor 

6 - Shield 

7 - Connecting member 

8 - Output terminal 

9 - Top gripper 

9' — Bottom gripper 

10" Bolt 

1 1 ~ Shape ring 

12, 112, 115, 132, 134, 142, 145, 161, 165 - Outgoing end 
1 13, 133 - Rotation coil 

14 — Charging dynamo 

15 ~ Process chambers 
16, 45 ~ Variable inductor 
17 — Sensing board 

20 - Elastic plate 

21 ~ Stopper 

22 — Rotary support part 

23 -- Contact portion 

25 - Mount 

26 ~ Conductor pipe 

27 - Lead 

1 10, 130, 140, 160, 170, 190 Fixed coil 

111, 114, 135, 141, 191,310, 144, 162, 164, 171, 192 -Input edge 

116- Axis of rotation 

143, 163 - Moving coil 

173 ~ Rotation magnetic-shielding board 

173 ~ Magnetic-shielding board 

174 — Axis of rotation 

193 - Rotation magnetic-shielding board 
193 — Magnetic-shielding board 
194, 195 - Axis of rotation 
1100- Variable coil 
1 130 - Stationary plate 
1140 -Move Bar 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 9] 
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4 XST-R F -^'^^ - ^ ^ y ACT) ^ y h -r y $r 

^ < fc t V ^-ffit^ 1 oli^iJii:-^ . i ixt: J; -5 TlulE «r 
i:-ri.RF-7«yf-y^-^S, 

MiesiS'f yy^ ^(mmimim^ yy^y<r)-^ 
i^zm^^ti. mMmm^yr^i^<mMim§sm^^ 

^-^i^^^zmmti. 

mii^^co^ yr^^izmi^i&lim^^zmioi^T 
h 0 . friB^^ y<r>^ yyy s y;^{iiifiBlil«K 
A yy^ 9(nm^mm.->xm^ixh z b mmt 

tm^iizim<7)RF'7 y-f-y^mw.. 
im^ms ] friBniiE-^ yyi^ ^bmtm^^ yr^ 

mt^^ m^m 2 mem^^ r f v -y ^ y ymw. . 
I msm4 ] mmm&^mi . fri b^ ^ fvmm<om 
^-^mmmtixmm^tifzEWjy^/x'h^iti 
mit-ti> msm 3 izimco rf^v^ ymm, 
imtm 5 ] KfiBE^u ym. ^mmtmwv 
^^zbt:mtthmm4iz^(0RF^yi-yy 
mm. 

imi^me ] iiiEiHiiK^ yy^ ^tmim^^ yy^ 

9 9b mtm^A yy^ 9 b (m^mimzwis./mm 

^^hwmmzM.'om^hx\^h^b^^b^h 

mm. 2 {zw^<7) R F V -y f - yymm. 

immTi m^:iA)vmmmi.^A}Vbms,^ 

^j^zyy<mmm>mzwm>^^^^. 

MiB^-y yj^^m'^-thimum^ts^ b ^mibt 

{wms^i mssmAyy^ybmm^yr^ 

m-^m 2 tiiBSioR FT -y ^y^^gg. 
[msm9] mii^ A Mi. mmmbmmmm 



II 2 tciBtfe<7) R F T -y ^ y ymw o 
mm 1 0 ] friB^^M yy^ ^u. f^y fb^-c 

A'y h'jgm-CiH^S WTi^-nmxh h nmr? Ajvb.^ 

wm^^ A jvcD-mmim^^A f\^<7)m^b9mi 
^bwms^z^^ti. 

-y^ximsmm^-^ )vcom^i>z^'^xmM. xim 
'j^--ri^b^mbti>nmiiiz§m(ORF^^yi-y 

mm 1 1 ] wim^A yy^ A-y mmx 
mm mmmxh m^^^^^^b. 
friBiii^3 4)ib mf^z^mi-?>^ <y Ymmx-im^^ 
(^■nmxhhma^Atvb. ^wl, 

^bvmizm^ti. ^ix. imsm^A)\^bm, 

mtm%^ A )VbmiMm^ a jvcomM^^fihrn^y => 
y9x\m%tm^^A}^mm\,zX'^xwm^iihmit 

x'm.'^tih ^ b ^^b^hmm. 1 \zwmRF v 

-y^y^'^a. 

[ mm 1 2 ] mim:A yy^ya. mx-mm. 

cr)m^aA}lb. 

nmxmmmcofm^AfUb. 

H^a A )V(7^%Wm^z^^mX\t'7im^ixh X o 

Tiizmrc^ . mmm^ a fuc^-mumm^^i a )v 

<n'mbnMm\.zw^^fi. mim&^Ajv(r><m\m 
im%^^f^'y9b%%mz:m^^i\-. -eLT. friaii 
^3 A }v<r>m^\imwm^A ivamwm^znx^ix 

mm^^Aivbmmi^Aivamm.'^fihmsiky'y 

y^xmtmm^Afuco^. rwrnizx-oxm^n. 
imnm^^A jvb'^m^ a )v<7ym<^ss.mz%nx^ 
^^iii^b m^bi-mm 1 tciBiicoRFT^f- 
yym., 

imm 1 3 ] r=7x^im Lx^mnm. 

-fhJMX' RF-i£A-u-9bi-xy^wy \:-yyx 
^mi^h R F T «y ^ yy^m.zh\^x . 
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i:. 

1 -^iimsmmtimm^^ ^ jvcom^y 5 'y ^ x 

[ If 1 4 ] friBiI^3 1 m 2 . 

#^ MIS nr^=¥ ^ ^ ^V i: MEilS^ ^ ^ 

->xmm^^A y^^^coA yy^^yxafsm^tit 
zti:msLbti>RF'?yi'yymw., 

Mie^^^ ^ ^ ^ fc friaiis^ ^ ^ ^ ^zmmi 
izw^^tL. mm^Ay-f^^mM.yy^y'^Mm 

-fhTMX'RF-^^-v-9 t^^yf'^cnA y^—fyx 

IrS^-ri. R F V >y ^ y /^S(ci3 V ^t. 
mriaH^i: mflB^Ign A )V<7)^'L^^^m^ mix im 

mt-tiRF^yi-y^/mw. 

I mm 1 8 3 IfrlBli^^ ^ ;l.cO-S b ^ ff 

ti. l>riB"5r^^ y^^ i^com^y ;^{±ifriB^^'-c^ 

i -9 Till SS $ ix-S.luia^^n ;kc7)^$ 1:6! -5 T 

'^mtihzb^mLbti>mt^mi nzsm<7)RF^ 



y^ymw.. 

[000 1] 

mzm b< izry X'7t:m tx^^^mwmx 

mx'm^^hiix\^iRF-^f:^^u~^bi-^y^<<7)-(y\^ 
-yyx^m^-ri>coizmm-ti r f ^ >y ^ y^mz 

[0002] 

mxmn^ii6y°yX'7Kmi'^y^'^'i:^ts. 
[0003] ate^^yAc7)i*igptr7XvS:^§-t 
m^xii'-cymiizmtt^bmiiz 

Stt:^J<ORF (Rad i o F r e qu e n c y : Sii 

[0004] ^cr)Xm^^S't^y\<-mzryX-7ti^i^-' 

izmmti:^fz)sbizii . xs^^ yj s;ttt*&-ri. R F X 

fc. RF7-y^y^ggS:RF-lf^>P-^c7)^ >'t-r 

<^;bl.W. i^i.tt(^oTRF^>y^y7|IES:ISS5 

[0005] m^C0RF-7'yi-y:fmmi^Af\^cr,-^ 
gP^^jgii^ ( s h i e 1 d b 1 ade ) t-m-^T^ 

[00 06] tJi^L. RF-ir'^t-U-^h-f-vy^'Sicor^cT) 

RFx*;p^--^»^'r-&iOK^<oi^3&<*'>*>»9. »r 

mm-iyu-v (b i ade) i^zx-^xm^Mdii 
mmtmrnx'^^ffyx-. yu-vizm^m^ti. y 
u-v cr,mmt>mit^ ixh ^z^-o x7-^ti^x<m. 
u wm<'>mmmiij^±^<^j:^xm^^tx. 

^^mizRF-?yi-y^'cD^mtmr-ti. -15. ±m 

[ 0 0 0 7 ] X, mmizmim^Ltzmrcmm\,z 
m-th b . Timmm<.zu-T < y^^m^ixi^im 

)^<7^miy v- Y(^mwmif^y lx . m^^mn l 

%^A)v^mmi^'y^j:\^'mximLx o b Lfzifi. 
Ay-^'^^yyxtimnmz^^^^x. tfL^RFs^^ 

[0008] 
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[0009] mm^mt. -^smmmx-h o . 

[00 10] 

[0 0 11] ( 1 ) ryx-^^mmtx^m^m 
x^m-^-thRF-^^y^y^mmzis^^x. 

i^^RV^m^^^^-^^>^iz^mtLrz^^^ yy^9k 
fi. -E.\^\,z%%m\z'^^tifi2-y<nA yfP^-h-^^ti: 
-C?^fi!4$:h./iiiM77>y^;^ (magna t i c fl 

ux) *{fl6iO>fyr^:J'i^m79«yi?;^^TI^-rsJ: 
0\,zm^2'O(r>Ayy99<r>^-^^ i!^^:<i:tv^-fti*> 

io{i^ijT'§. z.fi\z^->xmm^Ay'f99<r)A 
yy^ ^ yx-mm^iih t ^mit -r I, R F ^ >y ^ 
y^mm. 

[00 12] (2)|?iB20<0'fyr^;J'<0#«{i. «f 
P3S*>o«!(ilS®(::j|^j«$ii/t3'f;l.J: O^-SS^^ 

\^X'h 0 . friBnr^^-^ y^^'' ^(^^ yy^ ^ ymmi 
mkA yy9s<r)W^mz^'oxmm'^tihz.}L-km 

[00 13] (3)msm-(yyi'^bmsmM-(y 

xmmmmm-i x o izm^-th^^mistsz t 

[0014] ( 4 ) mSM'^mii. 1iil^:i^)\^com 

com-^^mmtixmm^tit:E^v y^^Thtz. 

[0015] ( 5 ) mtiE^mu yy\i. ^mmsL(^n 
'^x'hhz.tmwLt-th, 
[0016] {e)md!m^yyi^^tmm^^y 

yy^ ^tmtm'^^ yy^ ^ t<^m^mmzmi5./ 

[0017] ( 7 ) msi^^fV<7)mx/«m^^f\^bm 

m-?^-^i^i^c7)^(7)^mnz^mmi^^. Miea 

^^miC0^^li^7-i^mM(^^V <yv\° (grippe 



[0018] ( 8 ) mriEEis^ yy^ ^ bmum^^ y 
f^9\t. mx\rr)v^-^j^x:m.%tLh^bkm'^ 
b-^h. 

[0019] ( 9 ) i«fe=?^;K4. %%mbmm% 
mkm%mihm.mm-hts:t^b-kwmL^ 

[0020] (10) Mis^^^ yy^ nt. h 

(band) W!&'^W^%mr^-yiW^hhWl':iA}V 

b. )^yY^mx-'m%mnmm:hhmk^Mv 
b. ^*t. mim'^-^A^vcn-mmi^'^^^f'^'y 
9bmm^z:^%fi. t\%wm.^A)v<7y-mtmm 
%-3A)V(rymib%smiz'm^fi. mimk-=iM^(r> 
m&tm.^^'^i^^y^b'9sm^zm^%fi^ 
'&rl^JVbm%^w^•^^1^mm.^i^.h^m.y'7v97. 
\m%t^m.^Ai^<m^\{z^->xm^. x\myth 

[0021] (11) mm^A yy^m. a>h?^ 
mx^^Wimwchm^riMvb. 

A)Vb m^z^mti f ^y Yimx-'m^ ^t<^mmT 

(Ty-mtmim.^^ )va)mb9sm^zw^^ix. Kr 
wm::i^)V(mmtmim.^^^^'y^bm.m& 

Ms^i. ^Lx. mtm%^4 )Vbmtmm^4 Mis. 

\Azn^^^mixX\^%^^\ mtm^^^ JVbWM^ 
ijn ill. MM^y yv9 )V 

mm\izi. ->xfm^1xhm^m^^^)Vb^l^^m 
A )va^mn^fLtmzm->x-m^ixh z. b 

[0022] (12) Huie^^^ yy^ nmx-m 

mijm.^^iv<7>-mtm£sim^^^i^ybn, 

%mz^^ti. mmm^4Mimm^^^)V(n}L 
mzm. L . mtm^ ^ 4 }vcr)mm(om^z-m.tx\i'ri-m. 

\imm^^^)v<mMbmffi^zm^^fi. ms^m 

o^)v<7:)mm±mtm'&^-^^^'y9bm%mz^^'^ 

^«:jf ASiii. J; a {zthfzi^cDmm^^L. m 
%m%^4)Vbmmm-:i^)v<7^m&^tih-m.yyy 
^mismm^^)v<r>}L. -mmzii-^xwrn^ix^ 
mtm^^ ^)Vb^m^4 )v<rm<nmmkz%'>x^ 

[0023] {\3)rvx^mM ixmw-m^ 

'mfhxw:'RF^:^v-ybi-^ym4 y\:-y 
yxi:m^irhRF-7y^yymm),zi5\^x. ^^-v 

j^i^^jmrn^^^f^'y-s'^zmm^ti. ^^y mmcT^M 
i)mx\ i)>-^Wi^t^<nm.^^)Vb. mtm%^^)v 
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[0 0 24] (14)luiaiI^3^;l-i7)mii:m25l^S 

^w(::aBis$ti. msm^ yy^ ^msi.yy v 

[00 25] (15) ryX'?^:mm LX^m^^ 

mt-t^xmxRF-iz^^u-yb i-^ y^W y t 

b. t:ttiW^^yr^^i^i. tmmmmmiz 

W2:*L. mm^::i^)l'bmsmm<Oo-h. iJ^^r< 

b i V 1 -^limMmmmtimm^^-^ Jicom^ 
yy^y ^xrMm-t^iid i,z^mx^ ^Xo izm:^ 

m^^tii:ibi:mbi-mF^yi'yfmw.. 

[00 2 6] ( 1 6) l^riBiI^3>^;^coml tii2*s 

\mtmm<7^mmzW'o x^^^tih <r b mmb 
[0 0 27] {iDryx-^-^m^Lx^mm^^ 

mmfhTMXRF-^^^V-^b f-^ y^-s(^4 y t°-/ 

Wib. mWmUbm%m^':iA )V(D^'bm^%mif 
TH^rlB^^3^;^co«^:|iIS$i^-S.^^'-^:. &#t^^ 

ti'^^^h^Lb^msLb'fhRF^y^y'/mm., 

[0 0 28] {18) mtm'&-:i^)V(Ti-'^biliLmi^ 

[ 0 0 2 9 ] ^fc. if^m<^mmiimm^w<7^^^ 

i^zii-oX^^Ay-f^^co^ y^'^-^yxbm^yy-/ 

\t^A )Vbmmim^<m<r>imm:n bwm:^x 
^yy^y<DmM.yyyi^x^m^iz^wz'^h, 



[0030] 

[^Bjonjscom] OT. mnuzm^mmtx. * 

[oo3i]iai(i. :^mimmit:RF^yi-yy 

mw^mtmucommxhi. 

[0032] ZCDRF^ yi-yymUHi. RF-lf^^l^ 
1 4X^±btlRFJ^:^f\^^-iryX'7^i-^ 
y^^XiiXmi-^ y^< 1 5 COR FX;^;W=S(f-(3|£^§ti 

si:3t;pii-ri.^Mt-i)i.. ^coxd^m^^. Ay 
\:—fyxm^b\^'^. t£ih. TM^^yf^'bM. ry 
x^^aa^-^a^-c ^comcoxu^ hmmm^ci-^ y^< 

[0 03 31 aitCS^-riotCs RFV>y^y/||lIl 

{±RF^f'^-l.'-^ 1 4T-mUcRFX^Vl/:3r'-^IX0 
Ji^t^ RFX^v^^•-SrXgf-A'y^^'l 5t«if&-r 

[0 0 34] RFT'yf-yiJ^HIIKiij^^^A'j/:?! 
2. il^dr^^NV:? 1 3. ^A y^T^jfi 621ltXPM 

(phase ma g n i t u d e ) -ty^y^/^-tf— F 
1 7 PM-byi^y ^Tfs- K 1 7 {i nj^-f 
y^'^i^'l 6^^^-ri>2-5C0-f y^^^ (EI2C04. 

5 ) (omm:m.^w»Lx>{ ye-ryx3&^§ 

tLl.J;d(c1-|.. X. RFv-/^y^-^gi{inr^^^^ 
1 2 i: «r^-f yy99l 6 0!|fi4ii^ilS«i-ri.3 
yhn-7 (lll^L=5rV^) &^t^„ 

[ 0 0 3 5 ] Il2(i. ifWmi. h% 1 t7)||Si^^l3jo 
{t«> R F V -y ^y ^«OStl0"Cli . 

[00 36] 02t:^-ri:^t:. RF^-y^y^/^Sl 
{i. "5^^^^^^°i^^5'2. ilS^-\'^1S^^3Jlt^^-f y 

[0 0 3 7] RF-fe::M^-:?*>4>RF^>y^y^{tl 
l.Z^'^tltLRFX.^lV^-Xt^ "T 

yy^^A 5 . mm^^^^-^'yf 3 ^mx^-nm 

^ 8 LTi^^^ yA-ic^$^§^ii, , 

[0 0 38] RF-7-y^y/gfilC0nr^^-rA°y:?2 
Wi^^^'VM. (capacitive plate) (H 

2 <Dmm.m^^i. h Mmm e co^~^ <~ y y ra^m 

[0039] RFV<y^y^^ilillc?)nOE>f y^7^4 

5ii. mUkAy^^^Ab^Ayy^^sx-m^^ix 
[ 0 0 4 0 ] «r^-^ y r^'"^ ^ 4 5 y rJ'':? 5 

\t. @2fc^?tiTv^sj:d(c. m\x. is>-mmiz 

m^^i\.fz^Aivxhh. ^bx. ^(nm^Ayy^y 
5{i. ia5t:^t-j;atc. wwm^^bmmm^^ 
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[0041] dcoss-f y^^:}^5<r>[H^<D^m<^m^ 

I. mm 7 mmm2 e t ^-<7)m.m^i-^ i o 

m27X'mm^tL6. 'm,^yy^^4^U(D^WL(^m 
m 7 i,mmm2 e t m-mmtr^-ti 1 o<7)att8 

X'imi'l^ti.x-^^. 
[0 04 3] ztii^m^-^ yy^ ^ t^m^ yr^ 
mm-mm27ti. mxiirj]^^-^Mzim^^ 
til, 

[0 044] z(^miK^yyi^^4(omwiSii. rf 

[0045] m^^ yy^^ s 5 <^%mn(n^A)V(nn^ 
wmnm yy^^A mmmiz^^ximii\iz-k 
%<^^'^tih, MoT. m2\,z^i.^\,z. WkAy 
y9 9A yy9 9 5 (r^nrnzmx-^t . 

\<zmm^^%h. 

[0 04 6] 2-^<7yAy-f99A. 5(D^(D:^-^^-y 

y r^tihmimm,^ yy^ y 4 mmmt e^-^ y 
y^y5 mt^^t (mmm^mm-h ^}i\izi->xn 

mx'%h. 

[0 04 7] 2^(r)^yy'?^A^ 5(7)P^(?)4"->'~^-7 
yr^Khmi:mm'fhtz)sb\,z^ *^HjcoRF7«y^ 

ymm.m. 02t;:^-rj:d(3s mWi^yy^^A^: 

[0048] zcowm^mi. mm. =e-^-izxi 
m^Mmmmmi,z^^ittiyyi'\^-:^y ( r a 

ck and pinion) <0j; d^T^Tlifll^ir 

tf„ ^-yx. ^m^yy^^4ii^-^<~y-yr^tii 

mmimmhtzMzBifi^c7)^mbAif\timmti^ 
mxhi>. Mzx-ox. '^^-( yy^y45<7)-( yy 
i^yyxiX'o±mzmm'^i>, 

[ 0 0 4 9 3 =5r*5. mk^mt. HIlK-Y yy^y4 

m^^^ith'o^z. m&A yy^ 9 5^^m^^h 
^zLxi^xw muf. m'&^yy^9 5ii^m'^^h 
^¥S(±. m^^ yy^ ^ 5<m<r)^^i,z^m^ixrz 

:Lbi>X'th,wiiib. ^-y-\,zxhmmm^mm 

m\>z^m^^t 5 -y \^-^y. x\±m^^ yy^ ^ 5 
<m(mm(m.mzm^ioi\j-z^^}vv/i'v y\,zx. 

y) i.zi:hr-^)-/Kjvv iXiii'^^-y) «i«r^^ 

[0 0 5 0] 113 {4. m2t,Z7n-tRF'7yi-yy^Si 

mm-i>mm<7)m^^mmmi^-tmwmx'ht. 



[005 1 ] jiiga5W7{i. nr^^^y^»i/^ 2(Dtii:h^ 

m^^yy^i^5cDxij^^'M^L. mm^yr^y 
4(oii!,mbm^^^^'^'^^3(7)xmrmth. m 
siz^-txoiz. m^m7ii^T~mmco±. 

U«yA9. 9' iil^>*®^$-»t'&3i?;WM 0. 1 

[0052] ^mi>zn}^i-^mmim26ii. ±. t 
^•■u-y^N°9. 9' comzmm^tifzmmm2 6co^ 

iimi}^ti:hZtlzX'oXm^lzmmti. ±. T^'J>y 
>'N-9. 9' i:i^iS-ilS$-li--S3K/l^M0. 10' i:t 

-yh (ns^L^v^) ^zX'oxmm^tLl. ^^x. mm 

m2 6lin(JUhcr,Xd^^mmUm ( 1 ock i ngm 
ember) ^ tC#g|5^*^"^$iX-?> WRFX^vl^ 

[00 53]ia4(i. 02i:05fc^-riI«S'fy^i5'^ 

4Rx/m^^ yy^ ^ 5 &fiTO^di^'tSJt«6oii 

[0 0 54] 122 t^-fctdtw. RFV>y^y^-'^Sl 

oE^u^iJ^i itt, m^^yr^y4bm^^yy 

miiixoizmm-i, 

[0 0 5 5] E^vyyi Hi. yy^^4b 
mz^ yy^ 9 5 {zx-^xm-^nmmz^imm 

i\ ^(^Mmimmttmmm^mtib. 1^ 

mn^(r,^M^m\'^l Z b L<.t:b mr'yx 
^ -y ^XtS-lr 7 S -y ^' *^'aS L V \ 
[0056] Il6{i:. m2\Z^~fWkAyf994m: 

[0 0 5 7] m^Ayy^^^AM. ^nm^^^ni^-^ 
^(Tyx-nmMW&A yy^^5cn'ii{y)^b^^^fi. 
wkA yy^^4i)n8o° mmmmmi>zmm-i 
<ox^. aB»if**«aBf§ii-s3BfL3&**-Ss ztim±-ti 

tiMZ. :^imizX lb. me iz9r:i-X 0 (w|fil<g^ yy 

^ ^ 4 commcoMzmmmmt i , 

[0058]m6l,Z^i-Xol>Z. m^^^-^^'^^^scox 

m^zm^ $ tit V ^ !> [giK-f yy^^4 comm^^ 
it. yy^y4<7>--m^mm'ritiif>cr>-?^yh 

25b. mmmm^im^zmm^ yy^ ^ 4 co-s 

t:mn'tlfzi^CD:^ h -yv^°2 1 b . ^mcomU2 7 &-gr 

tfiiiiedta52 2. mm^m^2 2moi2,^. ±ti 
mm2 3 ^W'rs5WHR2 o b . mw^m7 
tsmmiwm'i^bi.zi'^x^^^ni^ysbm 
m27^w^h^:hwm m^L^j:\.^) bx-^im.^ 

til, 

[0059] nit^ yy'^^m^ltpt^^m^titz 
mmicmi^zmi. mm2 7 bm^titiiii:hmu 
^mLxm&^-c^'<i^y3iztiiij^tii, m^x. mm 
2 7iimmmm nso- ) ^x-m^-t yy^^Atm 

m^tilZb^j:<. XKmX'^lXdizKc-^X^^^l, 
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[00 6 0] m^^yy^^^<^^^^tw&^ixhm 

mmy^i^^A^ 

[00 6 1] y\^-yyxbX)]^ yb-ryx 

y/;j<-h' 1 7i)^(><7Msm^j:m^^%->xm.^ yy 

m^^tmmimcommmmmt ixm^ yf^ 
^At m^>( yr^ ^ 5(7M^^iifi^ yy^ ^yx^ 

n-m-r-So ^-yx. yyi^ ^ 4itxn^^y^<t^ 

[0 0 6 2] i.^owmzwm-hh. 0i<oPM-fey$^ 

yyifs-Y\i\tB.¥^^v—9\A<r>^y\i-yyx 

tx^f-vw-^i 5<7)-f yf-^vxSrS-^-fi.^'c^^t- 
|,mEV3&i«g|[I i:l«I-fiWBt:*l.*»2:-#B<^m3 
^■ri.. -etT, «Ei:«?^^O^J:b ( ab s o 1 u 

t e ratio: fiD*>. V/ 1 ) {^Ji.{J\ 
5 0Ohms) ^Wt-|./()^S:Z#ao^m;^St-So 

[0063] pm^y^yy'fifs- Y 1 7 (nmm%^m 

1 9t*-r. 

[00 64] -#@c7)^m:oV^T, RFX^^;pdr'-P 
(ivx I X c o s tT-SII$fLl.OT-\ «EVi:m-S I 

§ix/i R Fx^vl-^- P{iM^^ UziMfi-^ y^"^ 1 5 
[ 0 0 6 5 ] «EVi:«»iE I *i-#^^-v^>°^^^C 1 oil 

i: . V i: lil I iOr^^OfiffiH t (i nr^ts^g V R 1 
\>z^->xm^^fmh, JgStlSVR 1 <;DjgfJi{i«i6 1 h 
mENm\Az^-{tLmzhh^. ffitn:IIVRlSrji-5 

[ 0 0 6 6 ] T . fiffl-eSBTi I *>lijEV J: D Mt-f 

1 1 mNim-~mf,zh h t . mjcmn i s-ii-? 

mmyRi^m'yfzmmi'?^^:^\<ztch. 

^mc\. LK R1-R5, DU D2fLTVRl 
triSVR 1 ?:ii-o?t€ffi{3JEtT^-^- (®^L^r 

(^^) {S'sr^^yr^^^i 6c7)^yr^^4. 5cofflww 



[00 67] X#@<7)^frt;:oV^T, RF-tr'^T-l^-^ 1 
4{i^ yh°-i5''y;^S-^c7)^^i)6t:!|tStg^§tL^a- 
Mi (fiJ;t(i\ SOOhms) $r)1IJg.$-«i:^rtmif^^> 
^rv\ RF-^^V-^ 1 4<^ai:^'ev/ilfc*ig^;^ii 
l.n-K<g (fiji(f. SOOhms) i:|5l-{c^rl.l^. 

0{zts:hXo\zWm^fih. 
[ 0 0 6 8 ] ta^o-C. V/ 1 i:bs&^m$ill. o- Htti 
0^#<=5:^i:. fi!fi:|gVR2^ilo;t«ffi«r9Xl- 
^-g.. V/IJt*TO$tl-l.n-Hfii:|5l-i:'$)l.fc. 
ffitn:t5VR2^ao/i«ffii0t^l,. V/IJ:b;6^-S* 
§ixl.o-Fffij:'3^hS<'S:-i)h. StSIs V R 2 Sr ii-? 
^«E{iT>ft;^tc^l.. fllES«c 1 . L K R 1 - 

R5. Dl, D2'etTVRl3&>(b=5rl.[lIMiRF-tf 
^.Ix-iJ' 1 I Jrt^BrTiD Cffii3^-ri.« Eta 

#^VR2^3i-:>/smE{i«r^^■\'^^V^ 1 2comicDffi 

(HS^L^v^) {iPivuryv-y^/'^'-h' 1 7(3 
jEtTnr^^y^':^'^' 1 6i:nJ^^^yNV^ 1 2<7)!|ttt 

[ 0 0 6 9 ] ii7{±. ^izmmitzm2iz^.$jx^^^ 
^ yy^ 9A5 <7y$mmimwmxht , 
[0070] :i(^^mm^A yy^ ^im&^^tv 
13 0. mm^^^ttm.^4)vi3 3^^t^. 

[007 1 ] |SI^3-f;H 3 0i;Is|i|fe3^;H 3 3{i, 

. HI 2 ^z^-f^^^ yy^9A5b ms.mm.^zim 
mmx-m^ ^tixui. ^mmmmi^zts v , 3 ^ ;n 

3 0. 1 3 3c7)^ll(J3^;l/fc=5rl.#ll±{:3-T^y 

\,^xim^-txhx\\ 

[00 72] 111^3 3 0 cOtii^^lSl 3 2{i. [hIK 
3-f;H 3 3^7)A:;'3S1 3 5t«MWt3Sig$^il.o m 
S3^;i/i 3 0c^A:'3^ffi3 1 Ofcls]lE3-^/H 3 3coai 
:J3S8i 3 4{i. muz^mis.'ir^^-^i^'f^ 1 2<r>tiiljm 

tm^^^^'-^i^^ 1 3 0A:'3St:=S-^«MS^(:3i^$ii 

X. iaS3-f;H 3 0<7)(^a5ttS{ilHll63^;H 3 

3co^'Mf5J:0A#v\ 

[00 73] MZX^X. mUZT^XoiZ. Hl^gn 

xmmx^ I . mm^ ^ ;n 3 3 ^0Sgfc«e-oT nj^-f 

y^i? ^io-^ yr^ ^ yxim^^ti^ . 

[0074] RF'?yfymw.mmzEWi-hfzi^ 
m7i>z^tXo^j:^^yy^mm^^j:mm^i!i 

S-rSS^^^i:. IlIiK3^;H 3 3SrlIIlE$-l*-|./S*6 
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^ ;H 3 0 i: illg 1 3 3 {i^^mSE^f ijffl L . VMmz 

I., 

I. 

[0 0 76] m2cr,mmM^zxiRF'?'yi'y^mm 
{i. ^<y mmx'^ijmco^im yy9 ^ ^mt h . -e 

[0077] z<m'^^ yy9 )^y Yimx:\m 

[00 78] m^^AlVl 1 0cOM2(i. Ultel 1 3 

^n-f/m Oc7)rtg|5(ciEg§;ai., 
[00 79] il«3-f;H 10OA:>3«l 1 1!:I1HB3 
3coa}:J3igl 1 514. SK^^-fiil^^^^N-j^ 
S 1 2coai:tlSi:SI^drA'A-S^^ 1 3<0A:>jSgfc#«« 

%m\,z^%h.h. 

[0080] EI^3^;H 1 OOai^lSl 1 2 

{4. fHxtf^Pfc^-fidfc. mft \ 12' ^Stt* 

:firfttcJ;-2T0l63-f;H l 30A:bSl 14i:«Me^ 
t3li^$ii-So i/c. Iil!|e3-^;n 1 3(r>^-y]^\ 1 5 

{4. mmm^kzj^-fxoiiz. n^m\ i ei^i^as^ 
HI 1 5' \,zi->xm^^^>^'y'9(r)x-y]mz%%mz 

[0 08 1] m^a^/n 1 Q)mfWi.^^}v\ 1 3. 

1 12' =5:!:{4. SftWl-^-'^A^i:- 

[0082] yy9^\,z'mimmiih t . m 

S3 ;m 0 i: >f ;H 1 3 (4#«18$[^7 9 «/ ^ 

•y^X(4-^:^ri^T-|).g./&\ I1IIk3^;H 1 3comM7 
7 ;^{4[lllK:ft{Ji:-gI^3 ^ ;H 1 0 (DMMy 9 «y ^' 
x^^5r^L. ®S3^;H lOtim^^fl^l 1 3co 

^xti^^hl. zcDXdiz. I1ISB3^;H l3co[lIte:ft 

[0083] :^mM<^m2mimm<7)Tss^-( yy^y^ 

tfCt*i'T-#l.« Mi.{4\ liS3-f;H lO^^KcH 

wm^^^jvi 1 3(7)wmi 1 6tt-5'-o 

Il^rj ;H 1 0 i: [IIKa ^ ;H1 3 {4m^tcffi5tt 



[ 0 0 8 4 ] H 1 0 {4. *^H^iO^ 2 UStJ^^t- J: R 

^s^-r^'7 7t-*-i.» iiiomBi-ri.fc. ^^^yy 
99<^M'&^^)v\ 1 oh[i]i63^7H 1 sii^n-'-yjH 
lizm^y^-z-i^x-tmA-ft k 0 \,zn~^mz^^m. 
-fht. ^(^n<m^4y'f^'^(^'^Mm.yy-v9x 
\tWM^ztj:t<^X'A yy9 9 y^ i^m^m l m a x t 
tch. II1Ik3^;H 1 3*i-:frlp]t;[iIteLi!§tf) 

tb. -sj^^yy^y(7)^wm,y^-/'!^:^i)^m^lX 

[0085] 0163^ ;H 1 3^0|1I!|6*%/2(3^I. 
111^3 -f;H 1 Oi:IsliK3^;H 1 3c7)mM77-y 

^:^im3^Lx. nmmyy^y^Mzxi^^^m^ 
it^tii. U-yX. urn. ^^^y'f9^<nAyf9 

yymWL-^i^lVl 1 Oi:imK3>f;H 1 3#>5rO-^ 

yf'^^yx^'^-f^^bmm-^ztih. ^^o^a^ 

*|-^{4IlHE3>f;H 1 3c7)|flliK*^3?r/2tC^4iefi|S| 

[0 086] |lIlK3>f;H 1 3<rm^n\iZtiihb. IS 
€3^;H 1 Ofc|l||K3>f;H 1 3<7)«$S7 5«y:^';^{4 

1 1 30[l]iK>i)^'2 7rli'5rl>i:. ^%^yyy'9(^±m 
y:?'^':?yx{4td-««WSLmaxfc!3:S, ioJ: 

ate. iiiik3-^;h 1 3<n>^m,z%',x-m:Ayy^9 
[0 0 87] xgf-^yAi b(nnw,z^ 3.~)\(r>i'> 

(article: T-T-^^JV) ^JJci. RF 

^y'i-yifmm.immfhn. 3yhn-9t4PM-fe 

yi^yiJ'-^H'-K 1 7*^^>c7)«mw^fi-^{3l^-5Tiii!!g-f 
yy^^a^mmM.b^^^'Sk'^^h. ^tX. 3y 
hn~7(4IsllS-^ y^-^'^cOIal!|fec7)/ii6c7)^:-^-<?)J; 

d^j:mmmmm^i^^^t. Mzii-^x. m 

|g-f y^':?:?(4RF-lf^s^-^i;Ig^^yys-i 5j&>1I 

^ti>ti^(mwj:mii>zmmix&si-i> x a 

[ 0 0 8 8 ] H 1 1 (4. :^^m<^^3<ommmm^zx h 
RF^^yi-yymm.<7)-sm>( yy^^^^rcfwmx'h 

nmx'h h <^xw^m'-mti> . 

[0 089] HI 1 Sr#Bi-tl)i:. RF-7>y^>'^^S 

(r)'m3<n%mm,zx.h^%Ay'f^nt. 
<r>wnm^th 0 s mmm<m^^ /n 4 o t . h 

»-«^«*-ff^T-* D , mmM.<mm^ ;n 4 3 T-w^g 

$til.o il^3-^;H4 0fc?IS!l3-^;t/14 3{4|il-:^r 
l6](^1^77-y^X;!;>mt^J:3ti{41L. ^SF^Pi 

[0090] 01 Ifc^^-fiat. ^3-f/H43 

{4. 11^3 ^ ;H 4 0 i:Mff{c:7j<¥^I6T-# 4 „ SSrJ 

>f;n 4 ocoffi:^«i 4 2 bmi^AivxA 3(r>x-m 
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14 4lim3miZT^^tL^, @^3>f;H4 0cOA* 

S|g 1 4 1 fc^l&rj ^ ;H 4 3 Otil:>3S^ 1 4 5 01 

[0091] y^iJ'^^cm&JWDn^iiS t . m 

^3 ^ ;H 4 0 i: ^3 >f ;H 4 3 7 «y ^ 

•tl.^:. iIS3^;H 4 Ofc^ilj3-f;H 4 30^^7 

3^;H 4 3fO#»ltCj;'5TiigSi!t§tL-&fig§^^*tC 
^-pT nr^^ i?'cO^#:aM7 7 'y ^'^*^"'5r^^$ 

[0092] -:*r. il^3>f/H4 0fc5^3-^/H4 
3mijmzm.y'^^y:!^Xi:^^-mi. X. lis 

n^;H40i:5^iiJ3-<;H43 {im^Wt^lS^iJt^jiM 

nf. m^^^jv 1 4 0 mmizm^mmmt . 

[0 0 9 3] 01 z(Dm3(^mmmmizj:i'^ 

[0 0 94] 01 2^imthh. m^^A)VlAOt 

ilg3-<;H4 0fc^»3^;H4 3c7) 
am7 7'y^X(i^^t;S«$;h,|,, :Lm. y 
yi^^f^yxliWckfRLmaxiZ^l, #»3>f;H4 3 

*^"7l<¥^ilLTISIS3-f ;H 4 0i:^»ir7-f;H43c7) 
^tz*g§ixl.am7 7 -y ^ Xc7)ffl^:<,i-j^^--^|,(5i:\ 

a{;^ilj3-^;H4 3*iMSi:, ^-fy^^'^yxti 

g/MSLm i n 1 IZ^h. 

[00 9 5] MzMLX. IlS3-f;H4 0fc^iJl3 
^ ;H 4 3 ffiSjt:fr|ftlc7)aM7 7 >y ^' X Sr^^-f 

hm^. iIS3>f;H4 0i:^»3-Y;H4 3o«^7 

9 ^y ^ j^*^'tiJD-r I. {5 i:\ y^f^^cD^yy^^ 
yxiiW^^-t^o fiP*>. liIS3-^;n 4 Ofc^l&3-f;W 

1 4 3 <7)ia^7 7 •y:^^i}m^izm^^ti6m. ■< yr 

^;?yX{4ft/jNR|Lmi n2^^6-L. 1»5179«/^';^** 
ma:^tiim^j:UzlibA.mWmi^l^j:\>^i3.li 

coma d t h ^*-ri,fiatc^sj3^ 1 4 3 5&>'ms 

[ 0 0 9 6 ] 0 1 3 {i. mmcom4 mmmizx 1. 
R «y i-yrm^m^^ yr^ y smht-* 

[00 97] 01 3^mit^t. m4<Dmmmi>zis 



;n 6 0 1 . vmx'ty 0 . wmmm^4)v 1 e 3-c 

fflfiic^tll., Il«3-f;H 6 0cO%^{4#iJ3^;H 6 

^ii3>f;n 6 3{i@S3-Y;n 6 oo±aj^ 

L . 111^3 ;n 6 0 cD^c7)|S|t:Sia§ X o 

[0 0 98] iaS3-f;n 6 0ioaJ:'3Sl 6 it^m^ 
;n 6 3 coA:']^ 16 4 {±«Me<Jt:^$iT.'S. . 
[ 0 0 9 9 ] @S3^;H 6 OtOAr^JJigl 6 2 

A)Vie3(n^tim 6 5(i#^0H;:^^-r^^^^^N° 

^^i?' 1 2i7)t[i^5^tiii^^^AV:? 1 3<^x-nmz%% 

mzW^^tih. llS3-f;H 6 Oh^iia^yn 6 3 
{ill-:iri6rfc«S^7 9 >y I. J: d (c^iiift 

-H. HS3>f;H6 0i:^iJ3'f;H6 3<0?m 

77-y^X*^-|5I-:^f^^^t-S J; afcL7t*\ mM77 

-etT. ms^^/n 6ot#t!)3-f;n6 3(±«me^ 
[oioo]#i63>f;n63o±. Tmnzx-3xm 

[0101] :m4<7)mmiRi>zxt^y:y^^^yx<7) 
ima .mi2iZ7FiUzm3 mm&m^^ yy^9 

(DAyy^^yxk mxxh h . 
[0 102] z.a^i.^tM^^^-th'^^Ayy^^^ 
■m^w,zmmh%-^. 'Zmzx->x^<(mm:^ 

s-n-ms^^i:, '^m^A}v\(,3mm'^^h^'- 
^-^'^thm^^^m^'^tsz.kifx't h . 
[0103] 01 4{±, imm>w.'b(^%wm,zxh 
Y^¥^y^y^fma^m^^ yy^^-^m-wmx-h 

wm:hh<^x'wm:'-mth . 

[ 0 1 0 4 ] m 5 <r>%mm,Zi. h R F V >y ^y^'^* 

o«r^^ yy^nt. f^yYim.<^^-hm:^%W^ 
®S3-Y;H70i:. S^a-f/H 7 0^7)F«9filtcieil$ 

^l7t;:i:^?^iOIiI«M3l^«l 7 3^^tf« 
[0 10 5] mra^jiii^l 7 3{illI^3^;H 7 0 

'km.%m^hwm\i 4^-M^h. iiiS3^;n7o 

<OA*Sgl 7 1 taj:fjSBl 2{i. ^^Sltc^-t^^Jp 
^^'N'i^^ 1 2<n]ii,-mhM'^^^)^i^9 1 3cOA:?3S!Sfc 

[0106] oT^-f ^tc«?®*iEPJD§ii-l. t , SI 
^:i-</H 7 0liim77 7^?x^^$^§« ,1(7) 
1^. >f ;n 7 0 <nm.y 7 «y 
s$ti,i.c7)T. "^^yy^^ms^yy v^ntm. 
^mmi 7 3c7)i5i!|g:ft(cf^^-r^^$^i§, tse-^T. -bt 
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[0 107] yy^ 

i-yymmm^-tm&^^b. iiiiKJS^aii^^i7 
3 . msmm 1 7 3(m 1 7 

[0 1 08] HI 5{i. :^5<7)mmmiZj:6^^-i 
[0109] m\ b^^mh):.. iIS3>f/H70<^ 

^1 7 3*>'Wt3{2a-ri.t. HSn^/H 7 0i:J:§ 

^ yr:?^yx{ift/j>iiiLm i ntc^rs, unga^usit 

)K1 7 3*J-:Sr|6|fcll«gti&«)-Si:. «m79>yi?X« 
[0110] HlKlSmiii^^ 1 7 3c7)IlliK*%/2 

mM^^f\^i7 0bmfiQmmi ism^ix 

y^-^ ^co-f y^"^ ^yx(±S:'v!5SLm a xt:^ 
I. . >! J; a ^SrJi-^msIIBmmigiKfi^ 1 7 3 3 

[0111] miKis^ueie^ 1 7 smm^Tciz^xi 

m.%mmM.tim:m^zykr>x . ^^-(yy^^<7)± 

yy^^yXMh d-«*«lii:R--0«/jN|iRLm i n\,Z 
^S, ^cOidtC. |lW61S^«R«17 3<0|lIlKt3«go 

T^-^ yy^-^<r)^ yy^ ^ yx\m^^fih . 
[0 1 1 2] 01 6(±. ^mmmecr^mmm.i<ziih 
R F -7 ^y^yymwjm^^ yy^ ^^k^tmmxh 
^rfc\ ^<m(r)mmt. imLtMKmmmb 

[0 1 1 3] l|6cO||SSff^H|t:J;|,RFV-y^y^"gS 

1 9 Ob. nmcommmmmu 1 9 3 ^^t^, 

[0 1 14] ®^3>f;H 9 0<7)J8S^75«/:J'XO_h{: 

lUKT-i I. J: d tes LJ^cHIMmjim^ 1 9 3 {iMM 
fc^JSt-l. J; d tiHIlEW 1 9 4. 1 95 ^^t t-S , il^ 
3 ^ ;n 9 0 c7)A:^« 1 9 1 i {fi:^« l 9 2 «i0 1 i;:^^ 
■r^^^A-i/:? 1 2(r>^:hmbm^^^^^-^^ 1 3iO 

[0115] «T^-f ^ tcmjlfcEpJn$ix-S. b . m 
S3^;H 90fcj:l,JiM77-/i5'X*^m-ri.« 

^^ix^<ox\ mmissmmi9 3(7)m^\.z^->x 

'^^yy^'^cr)m.%y'7-/'^xm%^tLh. Mz 
X-iX. '^-{yy^^(7)-{yy^'^yxiM^^ix 



[0 116] zcomecomtmmm^^yy^^iT)^ 
yr^^yx^mi. mi 5i,z7jkifzmm(om5comm 

^mcosim^ yyyycnA yy^^yxbmxxhh. 

[0 117] ^(n>i.otmm:^^mmyy9^^ 

ti^bifX^h. mt\f. iI^3^;H 9 0^RFv-y 

3^m%.-^^h't~s~b. Tm:imm\9 3m^\9 
4. \ 9 5b^'-9'-(mrmthwmmm^'k 

[0118] 01 7(±. -^%^m%i<n>%mmizxh 
RF-^'yi-y^mmm^^ yf99^^tmnmxh 

[01 i9'imi<r}mtmmzi:hRF^^y^yym^ 

1 1 0 0 . «I^^3-f ;P 110 0 tm'&^ixhm^w. 1 
130^. nr^3-f;H 1 0 0O^$S:iSfiti-C-#l.^») 
J^-llAGbXm^^flt. 
[0120] ^ij|>'N'-l 1 4 0{4. El^^l 1 3 O^ji 

iiL. «r^3-f;n 1 oo(/^^>t>m^w^Lxn%n4 

iVl 1 0 0c7)-i^i 1 0 0t:|lIS$#ii.» -sj^n^/H 

1 0 oo« 112 0 ^mm. 113 0 fciassn-i. , 
n]^3-f;moo<oiaiJai 11 0. ii2O{i#«0 

1 l 2c7)ai®Si:ES^^^N"S^:}' 

1 3<^x-nmzm%m^zmm^fih. 
[0121] 1140 mw&mdaym^m: 
m/mtft z b izx -yx-^n >f ;n 1 0 0 ^ 

I. 

[ 0 1 2 2 ] a 1 sji, ^comi mrnmco^^^ yy 
9 9<D^ yf'9 ^yxmmmi^'ty'yyxhh, m 

1 s^mkfhb. ;n 1 0 0<^:R$3&<«/Mil 

^3^;H 1 0 0<7);^$3{)i:l;y8-C'^il,l*. Ayy99 

yx\iM.'Vm^m i nt;^i.o 

[0 123] ^(T^Xo^Mm^-th'^-^Ayy^^^ 

t^.ri:;6^"-C#l.« ^Ift^s-i 1 4 0 

S^-^-t. »S-l 140i:^-;?-(7)ttS:^ 

[0 1 24] JjUiSiHJL^idfc, *||BBc^RFV.y^ 
yy^\t. 2r><r>^A)V<m. Xmoc?)3>f;l^i: 1 

[0 12 5] -eLT. ^fiio<m^Ayy^m.. ^ 
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[ 0 1 2 6 ] ±^L/S#IIMiO?^?St:*3V^r^t 
[0 127] 

[0 128] tf^. :^mm<0RF'7yi-y^msii. r 

Msm^mzm^th^tx'. Rpy-xtRp^^y 
y\;-yyxm^mmm)^i^btiK'^. m. 
(D-m^zx mmcommmm±xt h . 

[013 RF-^^y'f-yimw.^mtmm^th 

[03 3 02(3^^'rFRF7<y^y^iia^fl|jiR'f'& 

[114] m2\z^'tRF'^^y^yy^m(m%^y'f 
^mfnm yf"? y<m'^^m> 'e' ^muyy 

[053 02 (z^-riswiK-f yr^ ^sxm^^ y^^ 

^com^^^-tmxh^. 

nmxhi. 

[07 3 02tC^'fRF^>y^y^^a^fl|ji«-S- 

^jsit/tsiiK^ yy^^<7)mmmxhh, 

ms] ^^^mcomcommmzj: i -^^a yyy^ 

(mmxhh. 

[09 3 m^<r>^A)vmsm\zmk^tih-m.<^ 

wm.^mmxhh. 

[Hio] m^\z^^^%Ayy'?9(nAy'y^9y 

mm immm%mw>zx yy^ 
^<nmmmxhi>. 

[012] 01 it^-r^^^y^^^c^'fyrr^'^ 
y:^m^mm^wmfnz^-tyyyxh^. 



[0133 *fKB<ofl!ii^)|l*«^!St: i 4^^^ y^^' 

[014] *^Bjcofl!iomjgsit3 i y^^ 
^com^mxhi>. 

[015 3 01 41^^1-1']^^ y:J^^^<o>fyr^'^ 
yx#ttft»*«W«t^-r/9 7t'$> I. « 

[016] :$imm(omimmizx i-^^^ yy^ 

i^cr)m^mxhi. 

[0173 :^mcomcommmi.zx i.^^^ yr:?' 

:?<:O»|g0-C*)l.. 

[018] 01 7t:^^-r^^^y^^?^i0>fyr^^' 
yx#ttftiKS:S{B&Wt;i5^-t^7 7T$>I. , 

[019] PM-tyyyv^^~Y(^mmMi^-tM 
xhh. 

i-^y^yymw. 

2. 1 2•■•H^^^^^^°i^^ 

3, 1 3-il^^-v^N°^^' 

4- iiilK-f yr^^ 

5- Ea^>fy^^^ 

7- jiiSgBi^ 

8- ffi^^g^ 

9' — T^^U>yA* 

1 0-;l</l^h 

1 1-^yy^^" 

12. 1 1 2. 1 1 5. 1 32. 1 34. 142. 14 

5. 16 1. i6 5-aj:^ja 

113. 1 3 3-|lIlK3-f;P 

14...^:-^.1/-^ 

1 5-I^^^y^^' 
16.4 yrJ^^rJ' 
17--lry5^y:/.-Jf-H 

20-mm 

2 l•■•X^>/>'^° 

2 2-IlIit6^g|5 
2 3-"1S^M 

25-^'^yh 

2 6-»«fWS 
2 7-#i^ 

1 1 0. 1 30. 140. 160. 170. 190-11 

111. 114. 13 5. 14 1. 19 1. 3 10. 1 
44. 162. 164. 171. 19 2-A:'3S 
116-IlIlEtt 

14 3. 1 6 3-^iia-^;i^ 

17 4-lllteill 



(a2))02-176035 (P2002-176035A) 




(a 3) )02-l 76035 (P2002-176035A) 




(?14))02-176035 (P2002-176035A) 



II 1] 




[@16] 




[017] 




[^181 



mi9] 




JZ 



HF in 




R3 



D3 



SD1 DZA 



flF out 



%n4 RSp ^R7 R8% ^Re 

T vm T T VR2 T 
I ' ' — W — ' 



mr 



{72mmm m m m azmm ± m m 

1 «Mr MOlttWOS-^ 20 



(as) )02-l 76035 (P2002-17603 5A) 



(72)^Bj# m ^ wc a2)mm ^ n :k 

173 -62 /'J- T^^-^ 205^1802-^ 

F^-A(##) 5F004 AAOl BA20 CA03 



[Uyj^^m^- 502264 

[44]4'¥SB 91 ^ (2002) 09 ^ 1 1 B 

mm *11H 

pil lnt.CI*" : H01F38/14 



[54J« m : i«f«EEBa*7E 

[21]*lf*«: 090116372 l221«»Hffi = ^PSH 90^(2001) 07^04 0 

[72]iJ mx- 

±ifs^ mm 



[71]^if A : 



1 

[57]^i|«fIJ|ga : 



2 



mmmmmmm- 

10. 4.m^mmmmm2mitmm - 

15. 5.m^mmmmmm2m^ms • 

-mmR-mmmn'mm.m • mm 
20. Mm^^^mmmwm > mm^m 



- 2739 - 



(2) 



3 

lo.m^mmmmmm i m:tmm > 

mmimmmmmmmmmmnm 



10. tt^^ ' ^^wnse^^-JSi^^ 
30. ^ji^EB • ^.^mwi^mmmmm 

I4.$n^ if 13 «.^^H ' 

35. Rr«^sss^H5e«^ssM«tt 
40. 4>Jff-iJ«^^sse9Pfl$T:ii-»« 



- 2740 - 



(3) 



im^mMmwmm 15 «;^^a » 

im^mmmmmm n mzmw > 
m 1 M-mmm-mmv£mw7t 



mmm^z-m "e- mMmAL^m ' 

10. ^ ; 

mmmm^mmmz-mmnmm 

15. mmmm^z^msimm ■' 

II 8 m^Mm:$^mmm=-'Mmm 

20. ^^EiT^ffl : 

25. ziL^m 

mim^m lom^zmmmmw- 

30. ZaLBM ' 

m 13 m7T^mm:^mmm^nmm 

Ziimm •' 

m 14^^11 uff^^.zmmww- 
35. Ttmmimmzmmmm ' 
m 15 mmm:^mmm/smm 
z-mmmmmm7tff3-'^mnmm 
znmm ■' 

m 16 'mm^mm^ti'itmm 
40. z-mmmmm^Ttm-'^mmmm 



- 2741 - 




- 2742 - 



(5) 




- 2743 - 




- 2744 - 



(7) 




- 2745 - 



(8) 




- 2746 - 



(9) 




(10) 





- 2748 - 





- 2749 - 



I 



- 2750 - 



